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ABSTRACT
The purpose of this study was to examine how faculty technology literacy and
technology training impact their pedagogy. This required an examination of how faculty
technology literacy skills related to pedagogical practice (integrating technology into
their pedagogy), while controlling for training. The independent variables were as
follows: faculty demographics and technology literacy; the co-variant was technology
training; the dependent variables were pedagogical practice, design and delivery.
Respondents surveyed in this study consisted of any faculty members in the College of
Education from fifteen peer institutions of the University of North Dakota, including:
SUNY at Buffalo, University of Alabama at Birmingham, University of Hawaii at
Manoa, University of Illinois at Chicago, University of Kentucky, University of
Louisville, University of Missouri-Kansas City, University of Pittsburgh, University of
Nevada-Reno, University of North Carolina at Chapel Hill, University of Tennessee,
University of Utah, University of Vermont, University of Virginia, and Wright State.
The methodology used in this study was a non-experimental quantitative approach
to data collection and analysis. The type of sampling used in this study was single-stage
random sampling. The instrument used to collect data was a self-developed online survey
created for the purpose of this study. Total survey response rate was 237 out of 1115
possible participants (21.2%). The data analysis process included the descriptive analysis
of data for the independent and dependent variables (pre-screening data).

xii

The results of the study showed significant correlations between technology
literacy and pedagogical practices (design and delivery), as well as, some correlations
with training strategies. According to the data, two training strategies (small group
faculty forums with trainers and on my own time with tutorials) were strong predictors
for the dependent variable pedagogical practice (both design and delivery). The results
also revealed that faculty technology training may be maximized for the integration of
pedagogy by using the training strategy of small group faculty forums with a trainer.

CHAPTER I
INTRODUCTION
The rush over the last ten years to democratize technology in higher education by
pouring vast sums of money into the systematic development of technological
infrastructures seems to have surpassed the ability of educational institutions to affect the
successful transfer of skill and technological “know how” into the traditional classroom.
The increase in technological infrastructures is a direct result of the movement to increase
revenue generated by distance education thorough online courses (Brown, 2003; Ertmer,
2005; Garrision, & Kanuka, 2004; Katz, 1999; Schrum, Burbank, Engle, Chambers, &
Glasset, 2005). Distance education technology programs are seen as a means to broaden
enrollment and increase gross margins; however, their inception and practice have
created an additional bonus (and responsibility) of on-campus technologically enhanced
traditional courses. Infra-structure, technology, asynchronous learning tools (teaching
platforms), access to the internet, and teacher training facilities can be found in most
institutions of higher education (Brown, 2003; Curran, 2004; Weigel, 2002). The move
from online distance education courses and programs towards technologically enhanced
traditional classrooms and pedagogies has been much slower. The result of the slow
movement seems to suggest that while low level use of technologically enhanced
pedagogy is wide-spread, high level use is more sporadic (Ertmer, 2005).
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Spotts’s (1999) study of discriminating factors for faculty use of instructional
technology (IT) resulted in defining three levels of users: high level users, medium level
users, and low level users. The discriminators used in the study were as follows:
availability, attitude, politics, support, and time. Moderate and low level faculty users had
the most negative feedback regarding all discriminators. High level faculty users
perceived value in using technology, “The most evident factor differentiating high from
low users was the perceived value or benefit from using instructional technologies” (par.
16-23). Novitzky (2000) divided faculty users into similar groups that were concerned
with the amounts of technology incorporated into pedagogy: little use (publish course
information), moderate use (publish course information, lecture notes, presentation
technologies, email, and assignments), and extensive use (all the mentioned features plus
asynchronous and synchronous online discussion groups and chats). Novitzky looked at
users of asynchronous learning tools (teaching platforms) and found that low and
moderate users were less effective at integrating technology in their pedagogy than high
level users (p.l 14).
Technology Literacy
Being technologically literate, according to Shackelford, Brown, and Warner
(2004) means that an individual should have the capacity to “design, develop, control, use
and assess technological systems and processes” (p. 7). Students graduating from high
schools are entering college with some technological literacy. The U.S. Government’s
Office of Educational Technology (OET) reported on a study of student computer and
internet use in 2003; the study was completed by the Institute of Education Sciences
(DeBell & Chapman, 2006) and reveals that among students attending nursery school,
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66% were actively using computers and 23% were actively using the internet. The
percentage of usage increases as the students move through their education. In grades 912, 97% of the students are using the computer, and 79% are using the internet (p. 6).
Universities and colleges are admitting students who have been using technology since
early childhood. Evans (2005) explains, “to view technology in terms of an autonomous
tool is to ignore the fact that one’s use of technology is wrapped up in a sense of identity
and in the social contexts that shape both technologies and identities” (p, 15). Locally,
students within the Grand Forks School district are well within the national norm, and
have been using technology as early as kindergarten to enhance their individual styles of
learning. The Grand Forks Public Schools (2006) website proudly boasts its leadership in
educational technology.
Computers are used in all classrooms to assist with learning basic skills, in
various instructional areas, and to give guidance assistance. The district has made
a commitment to integrate technology so that it becomes a transparent component
of the curriculum, (par. 3)
This begs the questions: How do universities and colleges prepare for such
technological literacy? How do universities and colleges train their faculty in order to
better serve the learners’ needs? What is needed to implement technology into traditional
faculty pedagogy? The answers to these questions contain a multiplicity of pathways and
strategies for the integration of technology throughout college courses, including: the
instigation of college-wide teacher trainings on instructional technologies, the
development of e-leaming environments, departmental level research on effective e-
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learning strategies, technology skills workshops, instructional development centers, and
e-leaming strategies for motivating and training faculty.
The Research Problem
The problem under investigation is that faculty are being pressured to utilize
technology in their approaches to teaching. To better understand if there are relationships
between technological literacy and its integration into pedagogy, the following two
independent variables will be considered: faculty demographics, and technology literacy.
The co-variant or controlling variable is technological training. The dependent variable is
pedagogical practice. Figure 1 outlines the possible relationships among the independent
variables and dependent variable.

Universities and colleges across the globe have focused upon creating IT
infrastructures that are committed to enhancing the quality of teaching and learning,
especially e-leaming through distance education. According to Curran (2004), a recent
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2003 survey from the Sloan Foundation found that “81% of all U.S. institutions of higher
education ‘offer at least one fully online or blended course’” (p. 4). One of the results of
campus-wide distance learning strategies (teaching online classes) has been the
incorporation of more technology-based pedagogy into traditional classrooms, thus
increasing faculty and student teaching and learning opportunities. This mixed approach
to teaching is often referred to as “hybrid” or “blended” teaching and has been largely
due to a desire to widen access to educational opportunities, continuing education, and
university resources (Curran, 2004; Garrison & Kanuka, 2004). Hybrid or blended
courses are considered high level technology use. Since 1999, Kenneth Green, Director
of the Campus Computing Project, has provided the largest study of the role of
information technology in American higher education. The National Survey of
Information Technology in U.S. Higher Education has revealed a consistent rise in the
integration of technology into traditional classrooms. “Wireless networks now reach fully
half (51.2 percent) of college classrooms compared to just over two-fifths (42.7 percent)
in 2005 and a third (31.1 percent) in 2004” (2006, par. 1). The differences between
distance education online teaching and teaching in a traditional classroom using online
components are becoming less distinctive.
Technology Training
The how, why, and what of implementing faculty training programs are being
examined across higher education curricula. Garrison and Kanuka (2004) claim, “Given
the increasing evidence that Internet information and communication technologies are
transfonning much of society, there is little reason to believe that it will not be the
defining transformative innovation for higher education in the 21st century” ( p. 96).
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However, the manner in which training is proffered may be the determining factor for the
level of technology literacy (low, moderate, high). Brown (2003) suggests that “whenever
possible introduce faculty to technology through agencies that they know and trust” (p.
12). Learning to integrate technology into pedagogy usually begins as a personal trial and-error approach into simple daily use, and then expands into more collaborative
exploration as the tools and practices become more familiar (Garrison & Kanuka, 2004).
Faculty technology literacy training should begin with low level personal use and
slowly increase toward higher level pedagogical use. Low level technology use may
serve as a way for faculty to introduce technology slowly into their pedagogy and it may
assist faculty learning by supporting their immediate pedagogical needs (Ertmer, 2005).
The following four categories represent the most common forms of technology training:
•

Self training—personal readings/research, work with colleagues, individual
participation in conferences and consortia, and trial and error.

•

Departmental peer group training—faculty-led initiatives, workshops/forums or
conferences presented by colleagues within the same department, college or
university.

•

College or university initiated training—faculty development centers/departments
for instructional development, university/college technology staff, distance
education departments, subject specific training programs, regional and national
conferences.

•

Outside agency training—instructional designers (content expert prepares
materials that a facilitator delivers). (Curan, 2004; Ertmer, 2005; Spotts, 1999)
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Huba and Freed (2001) state,” those of us who shift our paradigm regarding
teaching and learning have new rules, new boundaries, and new ways of behaving” (pp.
3-4). Indeed, new ways of practicing pedagogy are occurring throughout higher
education.
Pedagogical Practice
The definition of pedagogy may be as individual as those who use it: case-based
learning, problem-based learning, project-based learning, student-centered learning....
However, a broad definition from Knowles, Holton, and Swanson (1998) first examines
the Greek words, paid—child, and agogus—leader of. The authors argue that early forms
of teaching led to teacher-directed education, a pedagogical model (used widely today)
which assigns full responsibility to the teacher for “what will be learned, how it will be
learned, when it will be learned, and if it has been learned” (p. 63). Bates and Poole
(2003) expand upon earlier definitions and claim that “teaching-related decisions should
be informed by a discussion of the nature of knowledge, learning, and teaching, and in
particular how these concepts influence decisions about the use of technology” (p. 26).
The two main components of pedagogy—course design and course delivery—are
discussed in this study. The data collected sought to explicate how technology integrates
these two components. It is important to note that this study was not concerned with the
design of courses, nor did it distinguish between systemic approaches to technology
conversions or individual traditional classroom conversions.
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Course Design
Whether implementing a technology-based or traditional classroom approach to
pedagogy, Bain (2004) claims that course design is primarily concerned with four
fundamental areas and four fundamental inquiries:
1. Goals and objectives—what should the students be able to do intellectually,
physically, or emotionally?
2. Learning activity—how can I best help and encourage students to develop those
abilities and habits of the heart and mind to use them?
3. Assessment of learning—how can my students and I best understand the nature,
quality, and progress of their learning? (p. 49)
4. The learner—how can I evaluate my efforts to foster that learning?
In order to insure that there is congruence among these four areas, most instructional
designers employ five iterative core elements of design, referred to as—ADDIE: analyze,
design, develop, implement, and evaluate (Gustafson & Branch, 2007, pp.l 1-12).
Course Delivery
It is clear that distance education has provided the impetus for the introduction of
technology-based course delivery systems into the traditional classrooms of higher
education. So what is the difference between a traditional classroom course and a webbased or technologically enhanced course? According to Moore (1973), classroom
learning is recognized by “three sub systems: the teacher, the students, and a method of
communication” (p. 66). The combination of these sub systems allows for a degree of
immediacy between teacher and students, creating synchronous and contiguous social
interactions. Moore’s definition of traditional classroom learning claims that immediate

8

interpersonal interplay based upon physical proximity is of vast import in creating a
successful learning environment. Therefore, one simple definition of the difference
between traditional courses and technology-based course delivery systems may be an
increase in the absence of physical proximity between the teacher and the student—
creating more autonomous learners (p. 67). Schrum, Burbank, Engle, Chambers, and
Glassett (2005) reiterate the fact that proximity helps to create a sense of belongingness
and sense of appreciation in traditional classrooms where students are self-paced.
However, they make the claim that online learning is continuously available (traditional
classrooms are time and space limited) and also “creates this sense of belonging by
fostering interactivity, collaboration, and the creation of meaningful context (p. 284).
Hybrid or Blended Courses: An Example
The simplest definition of blended courses is that they combine face-to-face
learning experiences with web-based learning experiences (Curran, 2004; Demtl &
Motschnig-Pitrik, 2005; Garrison & Kanuka, 2004). Within this deceptively simple
definition lies a multitude of learning environments and approaches to teaching and
learning (project-based learning environments, research-based learning environments,
asynchronous learning networks, web-enhanced teaching platforms, digital online
learning tools, etc.). Graham and Kaleta (2002) conducted a study of faculty who create
and use hybrid (blended) courses. Their results found that faculty involved with their
study believed blended courses:
•

allow the accomplishment of learning objectives more successfully than
traditional courses

•

increase interaction and contact student to student, and student to instructor
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•

provide more flexibility for instructors

•

accommodate more student leaning than traditional courses (par. 6-9).
The true test of a blended course, according to Graham and Kaleta is the effective

integration of the online delivery system and face-to-face instruction; an additional
benefit is that “blended learning is an effective and low-risk strategy which positions
universities for the onslaught of technological developments” (2002, p.96). Since
Informational Technology infrastructures are already in place for distant online courses,
the transition into the traditional classroom becomes less a leap of faith for integrating
technology into pedagogy.
Theoretical Framework
While there are a numerous educational theories and numerous ways to approach
a study which examines the integration of technology into pedagogy, the psychological
approach which might best fit the faculty technology- training paradigm is Rogers’
(1980) central hypothesis for person-centered learning. Rogers states, “Individuals have
within themselves vast resources for self-understanding and for altering their selfconcepts, basic attitudes, and self-directed behavior; these resources can be tapped if a
definable climate of facilitative psychological attitudes can be provided” (p. 115). The
person-centered learning theoretical framework leads to interactions between the
independent variables (demographics, faculty, technological literacy), the co-variant
(technology training), and the dependant variable (pedagogical practice—course design
and course delivery). Each interaction necessitates a person-centered learning approach to
defining user skill levels of technology-based pedagogy and an empirical approach to
data collection and analysis.
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Demtl and Motschnig-Pitrik’s (2005) study supports the person-centered learning
approach and reinforces the claim by revealing that the “Person-Centered Approach
developed by Rogers was adopted as the didactic baseline for Web Engineering” (p. 116).
Their study also reiterates Rogers’ (1980) core conditions to person-centered learning in
which the development of the person is a goal (p. 115). In the following, Demtl and
Motschnig-Pitrik’s definitions are bulleted under Rogers’ conditions:
1. Genuineness—the trainer uses no person or professional facade.
o Congruence is also called realness, genuineness, transparency, authenticity, and
openness.
2. Unconditional positive regard—the trainer respects the learner without condition.
The faculty trainee will not feel less than adequate about not knowing how to use
the specific e-tools.
o Acceptance is also called respect or unconditional positive regard
3. Empathetic understanding—as the faculty trainees become empathically heard,
they will tend to listen more accurately. If the trainer is empathic to the reasons
why the faculty has not used specific programs, the faculty trainees will become
more comfortable with and open to learning, (p.l 14-117).
o Empathetic understanding is also a deep understanding for the feeling and
meanings of the other.
This approach applies significantly to technological literacy training for faculty
members because it reinforces personal interactivity, collaboration, and academic
knowledge accrued throughout the course of the faculty’s professional and personal life
(Mayo, Kajs, & Tanguma, 2005). Being able to personalize new information (using it to

enhance previous knowledge) may be paramount to any successful learning, especially
learning that is concerned with affecting personal pedagogy. However, the pace of
incremental implementation should also be considered. Familiarity with the technological
tools is necessary before user level increases. Ertmer (2005) suggests that individual
faculty technology use begins at the low level user scale and increases with time and
individual use to the high level user scale.
Purpose of the Study
The purpose of this study was to examine how faculty technology literacy and
technology training impact their pedagogy. This required an examination of how faculty
technological literacy skills related to pedagogical practice (integrating technology into
their pedagogy), while controlling for training. Examining faculty perceptions of their
personal technology literacy skill levels and training needs allowed for a more complete
determination of the relationships between technology training and the integration of
technology into pedagogy.
The study surveyed fifteen colleges of education faculty, SUNY at Buffalo,
University of Alabama at Birmingham, University of Hawaii at Manoa, University of
Illinois at Chicago, University of Kentucky, University of Louisville, University of
Missouri-Kansas City, University of Pittsburgh, University of Nevada-Reno, University
of North Carolina at Chapel Hill, University of Tennessee, University of Utah, University
of Vermont, University of Virginia, and Wright State in order to examine faculty
technology literacy levels and training strategies that best aid the integration of
technology into pedagogy.
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Research Questions
1. What is the correlation among training strategies and pedagogical practices?
2. How does faculty self perception of technology literacy predict pedagogical practice
(design and delivery)?
3. To what extent does a relationship exist between faculty self perception of technology
literacy and pedagogical practice (design and delivery) when controlling for faculty
training?
4. What is the effect of total years teaching on the integration of technology when
controlling for faculty training?
5.

How does the integration of technology explain pedagogical practice?
Delimitations of the Study
The non-experimental, self-developed, quantitative data collection instrument

used was an online survey. The survey instrument focused on the independent variables
of faculty demographics, technological literacy, and the co-variable technological
training. The dependent variable was pedagogical practices.
The time span of the entire study was from April 26, 2007 to May 18, 2007. The
fifteen colleges of education used in this study were selected from the University of
North Dakota’s (UND) 2006 Peer Institutions list, “these selections were based on
mission, enrollments, program type, and program areas” (National Center For
Educational Statistics, 2006). The peer institutions for the UND colleges of education
included: SUNY at Buffalo, University of Alabama at Birmingham, University of Hawaii
at Manoa, University of Illinois at Chicago, University of Kentucky, University of
Louisville, University of Missouri-Kansas City, University of Pittsburgh, University of

Nevada-Reno, University of North Carolina at Chapel Hill, University of Tennessee,
University of Utah, University of Vermont, University of Virginia, and Wright State.
The sample of those surveyed in this study consisted of any faculty members in
the College of Education from the fifteen peer institutions of the University of North
Dakota. Faculty may be full professors, associate professors, assistant professors,
instructors, lecturers, and adjunct instructors; with tenure, on the tenure track, with no
tenure system, short term contract based, and fixed term contract based. It is important to
note that the survey did not look at institutional or developmental training strategies.
However, relationship inferences may be drawn from the data collected in order to
address the research questions. Since this is a non-experimental study, no causal
relationships were drawn.
Definitions of Terms
The following variables are included in the study: faculty demographics,
technological literacy, technology training and pedagogical practice.
Demographics:
•

Gender-—male or female.

•

Institution employed—one of the fifteen peer institutions of University of
North Dakota: SUNY at Buffalo, University of Alabama at Birmingham,
University of Hawaii at Manoa, University of Illinois at Chicago, University
of Kentucky, University of Louisville, University of Missouri-Kansas City,
University of Pittsburgh, University of Nevada-Reno, University of North
Carolina at Chapel Hill, University of Tennessee, University of Utah,
University of Vermont, University of Virginia, and Wright State.

•

Program area—Early Childhood Education, Elementary Education. Middle
Level Education, Secondary Education, Special Education, Higher Education,
other.

•

Rank—adjunct, instructor, fixed-term faculty, associate professor, assistant
professor, full professor, distinguished professor, other.

•

Number of years teaching— 1-5 years, 6-10 years, 11-15 years, 16-20 years,
21 plus years.

•

Levels taught—non-credit, general studies, freshman level, sophomore level,
junior level, senior level, graduate masters level, graduate doctorate level.

•

Highest degree received—Bachelor’s, Masters, and Doctorate.

•

Tenure status—tenured, not tenured, in progress.

•

Member of technology committee or task force—Yes, no, unsure.

Faculty: the National Education Association (NEA) theoretically defines faculty
by the following rankings: professor, associate, assistant, instructor, lecturer, and no rank
(NEA, 2003, p. 1). For the purpose of this study, the operational definitions include: any
full or part-time instructor within the College of Education (or similar college where
teaching licenses and advanced degrees in higher education are conferred). Faculty may
be full professors, associate professors, assistant professors, instructors, lecturers, and
adjunct instructors; with tenure, on the tenure track, with no tenure system, short term
contract based, fixed term contract based and part-time.
Technology training: the theoretical definitions refer to type of training
experienced—self taught, departmental small peer groups, college or university initiated
forums, and outside agencies (Curan, 2004; Ertmer, 2005). The application of, or

operational definition of technology skills (technology literacy) is associated with skills
necessary to integrate technology into pedagogy. Low, medium and high levels of
technology use are defined by Spotts’s (1999), Novitzky’s (2000), and Ertmer’s (2005)
studies:
1. Low technology user skills refers to the use of lecture-based presentation
technologies like those required to use PowerPoint or overhead projectors. (Also
word processing, internet research, and some email use may occur).
2. Moderate technology user skills refer to the use of teaching platforms as a
distributional portal and means of posting readings, and other course materials.
Some use of email occurs.
o There is little or no use of in-class wireless laptops or computer labs,
o There is some use of subject-related software or instruments,
o There is no use of synchronous or asynchronous online discussion or chat.
3. High technology user skills refer to the use of Computer Learning Environments
(CLE), or a combination of the following: teaching platforms, web pages, subject
related software or instruments, email, online assignments, online research,
synchronous and asynchronous discussion....
o The course may meet in a computer lab, or utilize wireless laptop options while
in a traditional classroom.
o All course information (readings, resources, etc.) is available at the online
teaching platform or course web pages (or both),
o Class meets online in synchronous discussion forums or chats frequently, or
uses asynchronous discussions frequently, as part of the course (usually both).

o Students are required to have a minimum of low level user technology
experience as requirement for entrance into the course.
Operationally, technology skills were surveyed on a self-assessed Likert five-part
proficiency scale: not proficient, somewhat not proficient, uncertain, somewhat
proficient, and proficient.
Pedagogical practice: course design is theoretically described by Bain (2004) as
primarily concerned with four fundamental areas and four fundamental inquiries: goals
and objectives, learning activity, assessment of learning, and the learner. Operationally,
course design (for this study) is associated with the technological enhancement of the
course and the classroom tools; it was self-measured by participants on the following sixpoint Likert scale: to a very great extent, to a great extent, to some extent, to little extent,
to very little extent, not at all.
Theoretically, course delivery is concerned with the physical proximity between
teacher and student, and student and student, as well as the manner in which learning
experiences occur (Moore, 1973, p. 67). Schrum, Burbank, Engle, Chambers, and Glasset
(2005) claim that this includes online components which help to create a sense of
belongingness and sense of appreciation, through interactivity, and collaboration in
traditional classrooms where students are self-paced (p. 284). Course delivery is
operationally defined by the differences between the traditional lecture-based classroom
and the technology-enhanced classroom; and it is linked with the manner of instruction
utilized by the teacher:
1. Lecture-based instruction.
2. Student learning-based instruction in traditional classroom.
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3. Blended instruction—computer, lecture, and student groups with online
components.
4. Online instruction.
Differing levels of technology-enhanced classrooms are further defined using the
same operational definitions as technology literacy (low, medium, high). For example, a
high level technology-enhanced classroom combines face-to-face learning experiences
with web-based learning experiences (Curran, 2004; Demtl & Motschnig-Pitrik, 2005;
Garrison & Kanuka, 2004).
Organization of Remaining Chapters
The remainder of the study is organized into four chapters, references, and
appendixes in the following manner. Chapter Two contains the related literature
concerned with faculty technology literacy, aspects of training, and studies examining
effective technology teaching practices. Delineated in Chapter Three are the research
design and research methodology of the study, including the pilot study. The selfdeveloped online survey used for data collection, sampling procedures, and determination
of sampling are also presented. Analysis of the data and a discussion of the findings are
presented in Chapter Four. Chapter Five consists of the summary, conclusion, and
recommendations. The study concludes with references and appendixes.
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CHAPTER II
LITERATURE REVIEW
This section of the study contains a review of the scholarly literature associated
with the major independent variable (IV)—technological literacy, the co-dependant
variable—technology training, the dependant variable (DV)—pedagogical practice,
design and delivery, and finally, the scholarly literature that relates the integration of the
(IV) technology literacy with the (DV) pedagogical practice. It concludes with a
summary of the applications for successfully integrating technology into pedagogy,
recommended by the literature.
Technology Literacy
According to the U.S. Department of Education’s earliest definition, technology
literacy is defined as "computer skills and the ability to use computers and other
technology to improve learning, productivity, and performance—[technology literacy]
has become as fundamental to a person's ability to navigate through society as traditional
skills like reading, writing, and arithmetic” (1996, par.l). However, the Department of
Education did not suggest, nor offer guidelines on how to use the computer and other
technology to ensure competent levels of technology literacy. [Technology literacy is
different from information literacy. The American Library Association’s (ALA)
Association of College and Research Libraries (2007) suggests that the differences
between information literacy and information technology skills (technology literacy) are
related to information content, communication abilities, and analysis skills; another way

19

to explain the differences might be that technology literacy is concerned solely with
understanding technology and the gradually increasing “skillful use of it” (pars. 5-6).]
Brandt (2001) suggests that it is not enough that students and faculty “have
rudimentary skills in using a given technology—instruction could be given one day in
how to use a system, but the interface or underlying technology could change overnight”
(par. 5). Therefore, it may be important to look at the manner in which learning is
achieved when using technology. One commonality present within the numerous
varieties of technologies, instructional design strategies, and hybrid course creation is the
use of a learning object in the form of a media asset or digital object.
Polsani (2003) states that in order for a digital object to become a learning object,
it should be “wrapped in a Learning Intention” (par. 11). Polsani goes on to define
learning intentions as being comprised of two elements: form and relation. Form is the
framework in which the digital object is embedded; and relation is the understanding
“through which an object becomes an object of knowledge... through a reasoned
organization of sensibility” (pars. 12-14). For example, a digital picture of Picasso’s
Guernica can be used in an art history class, a history of Spain class, a study of war....
The digital image may be accessed at anytime, for any reason. Students are not left to
simply ponder an image upon a screen, if they possess the ability and the technology to
interact with the image (web quests, personal searches, similar web sites...). Creating a
learning object that is wrapped in learning intentions (form and relation) may take more
technology skill than creating a power point.
This begs the question: if new technology-based pedagogical skills are to be
learned, how then are they to be taught and, more importantly, how are they to be
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measured? Perhaps the two most influential studies on technology user levels come from
the seminal research of Spotts (1999) and Novitski (2000). While most of the research on
technology was being focused upon student learning outcomes, Spotts (1999) conducted
one of the first studies to determine and define user levels of technology. His findings
divided the results into three categories: high level users, medium level users, and low
level users. The research was conducted during the 1995-1996 academic school year,
when 760 faculty members from a public Carnegie classification Doctorate-Granting I
mid-sized Midwestern institution were interviewed. A structured interview approach was
used with open-ended opportunities for responses. Interview questions were based on the
premise that “five primary areas (variables) influence the process by which a higher
education faculty member becomes aware of, evaluates, and decides to use or not to use a
newer instructional technology” (p. 95). Participant responses were examined by
similarities, patterns, and differences regarding technology use.
According to Spotts, it was the perceived value or benefit from using technology
that provided differentiation among the users; high-level users’ perceived greater benefits
in using instructional technologies than low level users. The study concluded that if
faculty are required to use technology, then faculty should receive technological support
and academic recognition (promotion and tenure considerations). Other factors required
for the successful incorporation of technology into pedagogy include time and training.
Brown’s (2003) collection of essays written by college faculty, IT workers, and
administration wholly supported Spotts’ conclusions. One of the keys to understanding
technology training might be that instructors prefer technology training that successfully
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integrates their pedagogy, not technology training that simply reveals how the
instructional technology tools work.
Although Spotts’s (1999) study created a unique user scale (high, medium, low),
the research was very limited. The study sample population from which data was
collected was limited in size and did not lead to any inferences on relationships.
Collecting data from one Midwestern university probably reduced the reliability of the
responses. And as Spotts noted, qualitative research seldom permits “making inferences
of broad applicability from limited cases” (p. 95). Attempting to further understand
technological literacy as it pertains to pedagogy, Novitzki (2000) devised a study which
would recognize levels of user proficiency in asynchronous learning tools (ASL). His
research question was “with all the effort and time spent on this technology by schools
across the United States, has the use of an ASL enhanced the educational experience in a
quantifiable or measurable way?” His study was not a randomized experiment, but was
based on a convenience sample of instructors using an ASL tool (Blackboard) to augment
some aspect of their courses. However, integration or level of use of the ASL was left to
the instructors. Novitzki established and recorded the rankings of low, moderate, and
high use levels during the 1999 academic school year (summer, fall, and spring
semesters). The base line used for this study was “the most recent evaluations of the
course taught by the same instructor, in the same format, without the use of the ASL tool”
(P- 113).
Novitzki’s study revealed that the high level usage or extensive use of the ASL
“resulted in the most consistent improvement of all the raw data” (p. 15). The most
obvious problem with this study was the sample size; it was too small for any statistically

valid general inferences to be made. Another limitation of the study is the faculty were
not asked about their competencies or proficiencies with specific ASL tool functions
(e.g., email, discussion groups, chats, online external links...). However, Novitzki’s user
level scales (low use, moderate use, high use) provide a starting point for describing
technology literacy proficiency (as ascribed by the user); and they also serve to validate
Spotts’s (1995-96) study. Both studies help provide a credible tool for recognizing and
categorizing user levels or proficiencies in technology literacy.
Student Outcomes
The main focus of this study was on faculty technology literacy and will not focus
on technology literacy as it pertains to students. However, it may be useful to examine
the trend to focus technology literacy studies on student outcomes. Many technology
literacy studies, like Evans’s (2005) qualitative study, based upon the 1994 Hass and
Neuwirth model, attempt to connect literacy practices, technology, and social context.
The focus is upon student user/leamer outcomes and behaviors, not upon the faculty’s
ability or technological literacy needed to construct the course. It seems that faculty
ability to use or construct technologically literate courses are a given. There is an inferred
connection about faculty’s ability to assist student learning through technology literacy.
Perhaps this perception has developed with the increase of online course module
offerings. The technological infrastructure is in place at most colleges. What is less clear
is how effectively faculty is trained to use the technology in order to achieve learning
outcomes. Evan’s ethnographic approach (2005) allowed her to focus upon student
attitudes and behaviors related to technology in learning. The twelve participants (19 to
21 years of age) were enrolled in the Boston College English Department laptop
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computer course entitled, EN: 305 Literary Narrative in the Digital Age. Her findings
about student learning suggest that “being technology literate means being able to read,
write and communicate in electronic environments, in ways that are meaningful and
useful to one’s social context” (p. 34). While her credible findings support the U.S.
Department of Education’s definition of technology literacy, they offer little in the
manner of faculty practice or pedagogical strategies. The value from such studies (for
faculty) might suggest ways to help describe the relationships between being educated
with a technological literacy and being traditionally educated.
Technology Training
The arguments to invest and build Information Technology (IT) infrastructures
may have subsumed the notions of usability for traditional faculty pedagogy; in the
beginning of the IT movement, little consideration had been given to authentic faculty
training. This may be due to the manner in which IT conversion has been approached.
According to Massey and Zemsky (1995), two general propositions surface when first
considering an IT conversion:

1. IT offers economies of scale: After a (sometimes large) front-end investment, the
cost of usage per incremental student is apt to be low. Moreover, access to very
large amounts of information can be obtained at low incremental cost.
2. IT offers mass customization: Technology allows faculty to accommodate
individual differences in student goals, learning styles, and abilities, while
providing improved convenience for both students and faculty on an "any time,
any place" basis, (par. 11-12)
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No contemplation of faculty training or usability is mentioned. The assumption seems to
be that faculty will learn to use the system(s) to accommodate their instructional needs. It
is as though faith in faculty’s ability outweigh the reality of learning a new paradigm.
However, technology alone may do nothing to enable the integration of technology-based
pedagogies.
The primary task of technology infrastructure is to support both instructional
technology and student learning technology. This includes technology to enhance and
support communication between student and instructors. Since most universities have
technological infrastructures that support internet and database technologies (online
registrations, student financial aid, online directories...), the crucial issues needed to be
considered are accessibility (capacity and speed of network) and security networks. The
technology needed to support pedagogy focuses upon web-based instructional platforms
(Blackboard, Desire2Leam, WebCT...) and incorporates digital learning objects.
Learning-support technology goals consist of creating communities (Olapiriyakul &
Scher, 2006, p. 295). An example of this technology might be creating an online
community that assists the self-acquisition of knowledge and enables students to share
common values, expertise, and understanding (multi-user software, online student help,
and course tutorials).
Schrum (1999) offers four useful points relating to teacher technology training:
one, it takes considerably longer to learn about technology for personal or pedagogical
use than learning a new teaching model; two, access to the new technology at school and
at home is essential; three, fear of the unknown must be addressed; four, the use of new
technology may require teachers to reconceptualize the ways in which they teach.
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Perhaps Schrum’s most important perception that forced or mandated change from the
administration may result in “tenuous acceptance, without real change” (p.85). Herein
lies the dilemma of faculty user technology literacy growth.
There are many approaches and strategies for faculty training. The ones offered
by Brown, Benson, and Uhde (2004) are designed to improve technology literacy and
provide a systematic support framework for professional development. The authors offer
three fictional case studies which address one of the key missing components in faculty
development opportunities—technology training. Each case study reviews the professors’
(Dr. Sage, Dr. Wise, and Dr. Smart ) technology literacy and identifies areas of
technological weakness. Brown, Benson, and Uhde then offer possible training solutions
that can be modeled to assist learning and practice. Some of their advice regarding
workshops or training forums includes:
1. Limiting the number of participants per workshop to allow for more
individualized instruction.
2. Encouraging participants to leave the workshop with an immediate goal to
implement the new skill in practice
3. Providing the opportunity for follow-up workshops in which participants share
their successes, failures, learning processes.
4. Providing technical support to individual faculty members, [technology
infrastructure]
5. Reducing advising loads or committee assignments (release time) for trainees.
In order to more effectively enable learning, Brown, Benson, and Uhde (2004)
also suggest that university sponsored workshops provide technical experts who are
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sensitive to the technologically challenged, facilitate communication, sharing, coaching
between colleagues [mentors], create avenues of communication for technical needs,
develop individualized action plans, and provide opportunities to access the necessary
resources from the institution (p. 104). Recent studies have found that technology literacy
training should be as uniquely individual as is the constituent faculty—simply put, the
individual departmental cultures should be considered before training begins (Brown,
2003: Ertmer, 2005; Mayo, Kajs, & Tanguma, 2005).
The biggest problem with the Brown, Benson, and Uhde’s (2004) strategy is that
they use fictional characters to address real problems. While the “everyman” approach
contributes to universal understandings of the problems associated with incorporating
technology into pedagogy, had the authors actually researched three “real” case studies of
college professors they would have added more credibility to their argument; the resultant
data might also have provided a more reliable and precise account of problems
encountered and solutions achieved regarding faculty training.
Having a credible argument that accounts for actual learning during faculty
technology training was one of Zhoa and Cziko’s (2001) main concerns in their study.
Their research examines teacher reluctance or reticence in adopting technology into their
pedagogy. Their results support other studies which suggest that while low level use of
technologically enhanced pedagogy is wide-spread, high level use is more sporadic
(Ertmer, 2005, p. 26). Zhoa and Cziko’s unique approach using Perceptual Control
Theory (PCT) introduces a model of goal-oriented behavior. They demonstrate how a
PCT framework may help understand why teachers choose to incorporate technology into
their pedagogy. The PCT framework considers the “goals of the teachers and how the use
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of technology might help or hinder their goals” (p. 9). The researchers note that certain
assumptions exist on why teachers do not use technology despite the lack of empirical
studies. This untested set of assumptions function as the,
theoretical base underlying many efforts to help teachers integrate technology
with their teaching.... [T]he assumption that the lack of teacher involvement in
technology has been caused by the lack of suitable training and thus providing
more opportunities to develop technological skills of teachers will lead to more
technology integration, (p.7)
These assumptions do not adequately explain why the pioneers of technology, in varying
departments across the nation, were willing to devote many of their own resources (time
and money) and had to fight with administration to use the technology (Brown, 2003;
Curran, 2004). Zhoa and Cziko (2001) claim some teachers (even when afforded the
technology and training) refuse to integrate technology into their pedagogy. The missing
element of these assumptions is the recognition that teachers are active living organisms.
PCT recognizes that humans have higher-level internal goals and they endeavor to bring
these goals into fruition by varying lower-level goals. Another way to view this would be,
“lower level goals serve as a means to achieve higher-level goals” (p. 9). According to
the authors, the following three PCT conditions are necessary for teachers to use
technology:
1. The teacher must believe that technology can be more effective in achieving highlever goals than what was previously used.
2. The teacher must believe that using technology will not cause disturbances to
other high-level goals.
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3. The teacher must believe that they have the necessary user proficiencies and
resources to use technology, (p. 21)
The authors believe that we control what we perceive—all behavior is goal-oriented.
Objectively, it is not the effectiveness of technology, but the teacher’s perception of the
effectiveness of technology that determines whether technology will be used (p. 21).
An interesting aspect of PCT’s effect upon technological training is that learners
(trainees) are less likely to distance themselves from technical experts. One of the most
popular training approaches, according to Zhoa and Cziko (2001), “is having experts
‘self to teachers the mighty power of technology” (p. 25). Teachers may feel that their
trainers are not as interested in the pedagogical effects of the technical tools. The
perception is that the trainers have different goals than the teachers—focusing upon
technology rather than pedagogy. PCT offers three ways to reduce potential disturbances
in technology training.
1. Pedagogical changes should not be required when promoting the use of
technology—once technology is integrated into the curriculum, it will facilitate
new pedagogical approaches on its own.
2. Develop easy to use tools—easy access, common graphic-interfaces, web-based
tools.
3. Provide on-site support so that teachers will feel confidant that when they have a
problem, there will be assistance, (p. 26)
The research clearly states that the most effective training occurs when it incorporates
peer to peer training, manifesting in shared ideas and practices among faculty (Brown,
2003; Curran, 2004; Ertmer, 2005; Mayo, Kajs, & Tanguma, 2005).
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Pedagogical Practice
The views faculty hold about technology in higher education may play directly
into their willingness to learn new technology-based pedagogies. Immerwahr (1999)
conducted a report for the National Center for Public Policy and Higher Education, in
which he examined views held on higher education from professors, administrators/
deans, business professionals, and government officials. When asked about assessing the
future impact from technology on higher education, professors responded: 25% changes
will be for the better; 7% changes will be for the worse; 66% changes will be mixed. This
question was asked only to those who responded that technology will fundamentally
change higher education in the near future. Interestingly, the professors responded with
the lowest percentage when compared to other participants—administrators/deans 48%,
government officials 54%, business professionals 64% (p. 21).
It may be important to distinguish between successfully integrating technology
into an interactive pedagogy and using technology to deliver information. Woods, Baker,
and Hopper (2004) conducted a study of faculty perceptions and attitudes on using a
Blackboard Learning Management System (LMS). Their findings suggests the
participating faculty believed that blackboard LMS “serves more as a high-tech website
and mailing system rather than an interactive course resource” (p. 291). Their findings
also found significant differences in attitudes toward Blackboard based upon age: those
over 55 believed the LMS helped them build relationships with students; those under 25
believed that the LMS helped them mentor students (p. 290). Interestingly, gender played
a significant role when predicting attitudes and behaviors. Females were more positive,
more likely, and more willing to incorporate the LMS into their courses than males.
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Sitzmann, Kraiger, Stewart, and Wisher’s (2006) meta-analysis of studies
comparing web-based instruction (WBI) and traditional classroom instruction (Cl) began
with the following claims (from previous studies) that WBI:
•

represents a nonlinear instructional medium that may encourage deeper
processing and cognitive flexibility in learners.

•

may also be a superior medium to the extent that it offers a cluster of instructional
methods (e.g., text, audio, graphics, synchronous and asynchronous
communication) that can be tailored to meet individual needs,

•

may lead to greater instructional effectiveness including media variety, facilitation
of Web exploration, learner ease, and flexibility of use.

•

can also provide beneficial features that are not easily replicable in Cl, such as
immediate feedback, (p. 625)

However, the results of the meta-study from the 96 research reports—over the years 1991
through 2005—revealed that there was only a 6% increase in declarative knowledge
(verbal, organization, and strategies for applying knowledge) using WBI. Procedural
knowledge (ability to compile and group steps in a process) was equally effective in both
WBI and Cl (p. 646). It is important to note that the authors were interested in student
learning outcomes and not faculty skill levels. If such statistically low benefits from WBI
have been proven, why has there been such a push to integrate technology into
pedagogy? Is this a case of the expensive IT infrastructure dictating instructional design?
According to Curran (2004), in 2003, more than half (55.6%) of the institutions in
the United States offered online distance education and blended courses, and an
additional ten percent (9.6%) offered blended only courses (p. 13). The move toward
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integration is obvious and most apparent through the creation of blended courses. Perhaps
the simplest definition of blended courses is that they combine face-to-face learning
experiences with web-based learning experiences. Blended (hybrid) courses include
strategies and practices that require the student to interact with subject matter using
digital tools, and this interaction becomes an additional component to learning (Demtl &
Motschnig-Pitrik, 2005; Garrison & Kanuka, 2004).
Integrating technological literacy and practice into a traditional classroom course
design (in order to enhance learning), creates changes on a fundamental level. Changes in
pedagogy shift from teacher-centered to learner-centered, and “the class becomes less a
conduit for information, in Paolo Friere’s sense of a ‘banking’ mode, than an active
‘making’ mode, where information and skills are generated by active participation”
(Burch-Brown& Kilkelly, 2003, p. 168). Faculty are being challenged by their
institutions to embrace the new pedagogical technologies, while at the same time,
continue with their extensive teaching, advising, curriculum development/assessment,
and committee work loads. Since, according to Schrum, Burbank, Engle, Chambers, and
Glassett (2005), most faculty have little training in pedagogy, “teaching expertise is not a
requirement for employment” (p. 279). One training solution is a module-based approach
which combines learning theory, motivational research, blended and online courses.
Creating Optimum Learning Environments (CREOLE) was developed as an online
training program for college faculty, based on the principles of teaching and learning and
on developing online teaching skills (p. 279). Schrum et al. conclude that this, and similar
programs, create faculty online learning opportunities that may help change the way
teaching and learning occurs. By undergoing training through online modules, faculty
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gain an experiential understanding of the nature of web-based learning; they may be
better able to integrate what they learned into their pedagogy (p. 288).
Example o f a Digital Learning Environment
Hill and Hannafin (2001) found the digital age changed not only the nature of
resources and information, but the vary way we live, work, and leam. Digital resources
are different from analog resources in that they are not inherently static (even though they
may exist in a single package). Hill and Hannafin claim that “multiple [digital] resources
are accessed and interpreted for meaning, evaluated for veracity and utility, compared
with competing perspectives, and acted upon.... The same resources may support vastly
different learning needs” (p. 40). They further assert that technologically enhanced
resource-based learning environments (RBLE) are pedagogically neutral, and they can be
used in a multitude of teaching-learning approaches. RBLEs are complex environments
comprising multiple components, including:
•

Resources—static (print-based text books, physical models) and dynamic (webbased models)

•

Contexts, settings real and virtual—externally directed (teacher, instructional
designer) and learner generated (learners determine needs and resources)

•

Tools—searching tools (search engines), processing tools (software functions like
copy and paste, templates, model representation, diagramming or brainstorming,
etc.), manipulating tools (software that allows the learner to manipulate complex
concepts for testing and refining theories), and communicating tools
(asynchronous discussions and synchronous chats, video conferencing, etc.)
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•

Scaffolds—conceptual (software cognitive mapping tools), metacognitive
(software for critical thinking and reflection), procedural (navigating web sites),
and strategic alternative approaches to engaging in a task. (pp. 42-46)
Pre-digital RBLEs were limited by access (physical space and time) as it applies

to the physical learning objects within the physical learning environment (books in a
library, physical models, and traditional classrooms). Analog learning objects had to be
immediately available to the instructor or the student within the constructs of the physical
learning environment, and only for a limited time. Access to a virtual digital object (at
any time) is less restrictive than access to a real analog object. RBLEs may offer the most
potential use to educators simply because they are reusable and quite mutable.
One drawback of RBLEs might be that they are supported by information system
infrastructures that are expensive and dependent upon expertly trained personnel.
However, with the advent of the creation and installation of systemic IT infrastructure in
most U.S. colleges, it seems RBLEs offer great possibilities. Another possible problem
associated with RBLEs is in faculty training. In order to incorporate digital learning
environments into a curriculum, faculty may be required to possess a high user level of
technological literacy competence. One possible solution might be the incorporation of
Schrum, Burbank, Engle, Chambers, and Glassett’s (2005) online modular learning
CREOLEs.
Integration
One of the most common assertions made about digital learning environments
(DLE) or computer learning environments (CLE) is that they are focused upon delivery
of information and not upon student learning; this assertions bears close inspection. In
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response to this assertion, Garrison and Kanuka (2004) claim that a truly blended learning
environment, “represents a fundamental reconceptualization and reorganization of the
teaching and learning dynamic, starting with various specific contextual needs and
contingencies...” (p. 97). If this is true, then the role played by technological literacy may
be vastly important to teaching and learning within blended courses. Perhaps the most
successful approach to integrating technology into pedagogy is the creation and
utilization of the blended course.
Gamham and Kaleta’s (2002) study defines hybrid courses as “courses in which a
significant portion of the learning activities have been moved online, and time spent in
the traditional classroom is reduced but not eliminated” (par. 1). The University of
Wisconsin System Curricular Redesign Grant Program created a program model for
faculty to design, develop, and implement hybrid courses. Gamham and Kaleta from the
University of Wisconsin (UW) Milwaukee Learning Technology Center, examined the
data from the two year program that included UW-Milwaukee and four UW-college
campuses (Rock County, Sheboygan, Washington, and Waukesha). Faculty represented
many disciplines and employed differing styles for their course content, sizes, and goals.
They reduced traditional class time from as low as 25% to as high as 50%. Using a mixed
methods approach to quantitative data collection and qualitative assessments, Gamham
and Kaleta reported that faculty involved with their study believed blended courses:
•

allowed the accomplishment of learning objectives more successfully than
traditional courses.

•

increased interaction and contact student to student, and student to instmctor.

•

provide more flexibility for instructors.
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•

accommodated more student leaning than traditional courses (2002, par. 6-9).

However, Gamham and Kaleta’s study did not account for actual technological changes.
Some questions were not answered. What did the faculty do differently while teaching
hybrid courses? How were the faculty members trained? In what ways did faculty
technological literacy change, and how did this change affect them as instructors?
Garrison and Kanuka (2004) believe that hybrid or blended learning has
transformative potential in higher education. In their position paper “Blended Learning:
Uncovering its Transformative Potential in Higher Education” they posit that blended
learning is an effective and low-risk strategy which positions universities for the
onslaught of technological developments that will be forthcoming in the next few years
(p. 96). They claim that blended learning is a significant departure from traditional face to
face and distant learning models because it requires a reconceptualization and
reorganization of pedagogical strategies. No two approaches or blended model designs
are identical (p. 97). Their unique claim is that the crux for understanding and
incorporating blended courses into curricula lies within the sense of engagement of the
learning community. Space and time constraints are less restrictive and offer more
opportunities of collaboration for learners. The potential of utilizing the internet as a
teaching resource and tool, combined with utilizing the most valued characteristics of
face to face learning experiences reinforce blended learning advantages. This requires
reshaping, redesigning, and re-visioning traditional teaching and learning relationships.
Garrison and Kanuka (2004) move their argument forward by presenting several
requirements (for successful strategies) on integrating technology into a blended
pedagogy. The strategies include:
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•

creation of clear institutional direction and policy

•

frame the potential, increase awareness, and commit

•

establishment of a single point of support, quality assurance, and project
management

•

creation of an innovation fund to provide the financial support and incentives to
faculty and departments

•

strategic selection of prototype projects

•

development of formal instructional design support

•

systematic evaluation (teaching, learning, technology, and administration of
courses)

•

creation of a task group to address issues, challenges and opportunities as well as
communicating and recommending new directions, (p. 103)
Garrison and Kanuka (2004) conclude by claiming the inevitability of higher

education’s adoption of blended learning strategies and by restating the importance of
assessing, evaluating, blended learning approaches “with respect to learning outcomes,
student satisfaction, retention and achievement” (p. 103). Perhaps one criticism of their
position might be that once again, the authors spent very little time and energy on actual
teacher training. While they outlined required strategies, they left the detail work to the
individual institutions, departments, and instructors. Conversely, this may grant more
credibility to the authors because the intricate detail-work of the unique characteristics
and abilities of each institutional system should be worked out individually (Brown,
2003; Curran, 2004; Ertmer, 2003).
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The previous studies have dealt with attitudes and beliefs of faculty regarding
hybrid or blended courses and have provided several approaches to the underlying
infrastructure which supports development and delivery. However, Olapiriyakul and
Scher’s (2006) study offers more than simply reinforcing the previous research on
technological infrastructure; it also focuses upon course development and design
guidelines used in developing hybrid courses. The author’s actual research includes a
review of three internal studies conducted at Jersey Institute of Technology.
One aspect of Olapiriyakul and Scher’s (2006) study reiterates that the three main
technological components required for a hybrid course are technology infrastructure,
instruction technology, and technology in learning. The authors also suggest that
developing and designing web-based learning (hybrid) courses is an iterative process,
which includes five main phases: course content design, course development, course
implementation, course evaluation, and course revision. Their five phases are very similar
to what Gustafson and Branch (2007) refer to as—ADDIE: analyze, design, develop,
implement, and evaluate (pp.l 1-12). Olapiriyakul and Scher’s phases are:
1. Course content design—is concerned with needs of the instructor, student
learning outcomes, course requirements, and course goals. This step includes
determination of course management tools, identifying students, details of course
materials, and coordinating materials for face to face and online delivery.
2. Course development—is concerned with course materials delivery, presentations
software, web design, teaching supporting systems, and administrative systems.
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3. Course implementation— is divided into two components: face to face and online.
Communication technologies are chosen which support a high level of student
participation.
4. Course evaluation—deals with reviewing course goals and objectives in order to
determine the effectiveness of the course design, content, and delivery system as
it relates to student learning outcomes.
5. Course revision in hybrid learning—is a continuous process which reviews
effectiveness of technological tools and efficacy of course materials, (pp. 297300)
The study explores the relationships between hybrid course creation, implementation, and
evaluation. Success depends upon the integration of technological infrastructures;
technology in pedagogy; technology in learning support; and how these technological
tools are implemented by the instructor to design, deliver, and support course design and
content.
Summary
The problem under investigation examined how faculty technological literacy and
technological training impact their pedagogy. This required an examination of how
faculty technological literacy skills relate to pedagogical practice (integrating technology
into their pedagogy), while controlling for training. Examining faculty perceptions of
their personal technology literacy skill levels and training needs allowed for a more
complete determination of the relationships between technology training and the
integration of technology into pedagogy. By reviewing the scholarly literature associated
with the major variables [(IV)—technological literacy, the co-dependant variable—
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technology training, (DV)—pedagogical practice, and finally, the scholarly literature that
relates the integration of the (IV) technological literacy with the (DV) pedagogical
practice], specific processes for successfully integrating technology in pedagogy are
revealed.
First, it is necessary to define technological literacy. According to Shackelford,
Brown, and Warner (2004) technological literacy means that an individual should have
the capacity to “design, develop, control, use and assess technological systems and
processes” (p. 7). The successful application of this definition to faculty is of vast import
to integrating technology into pedagogy. Spotts’ (1999) and Novitski’s (2001) studies
provide a simple baseline for measuring user technology skill levels—low, medium, and
high. The levels are defined by actual user technological skill proficiencies.
Second, any technological literacy training is dependent upon the institution’s technology
infrastructure. Primarily, its task is to support administrative technology, instructional
technology and student learning technology. This includes technology to enhance and
support administrative records, registration, finances, and integrative pedagogies. A
majority of studies have found that technological literacy training should be as uniquely
individual as is the constituent faculty; simply put, the individual departmental cultures
should be considered before training begins. As Luke (2000) states “unless educators take
a lead in developing appropriate pedagogies for these new electronic media and forms of
communication, corporate experts will be the ones to determine how people will learn,
what they leam, and what constitutes literacy (p. 71).
Some recommendations for successful training strategies are as follows: limiting
the number of participants per workshop; encouraging participants to leave the workshop
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with an immediate goal to implement the new skill in practice; provide opportunity for
follow-up workshops in which participants share their successes, failures, learning
processes; between each official session, the university should provide technical support
to individual faculty members; administrative support should include (release time)
reduced advising loads, committee assignments, and course loads while faculty are
implementing new pedagogical strategies. Schrum, Burbank, Engle, Chambers, and
Glassett (2005) suggest using CREOLEs or modular online training environments to help
increase the experiential potentials for faculty learning.
Third, a fundamental reconceptualization and reorganization of pedagogical
teaching strategies must occur before faculty learns to successfully integrate technology
in their pedagogy. Integrating technological literacy and practice into a traditional
classroom course design (in order to enhance learning), creates changes on a fundamental
level (Burch-Brown & Kilkelly, 2003). The most common response to the challenge of
enhancing pedagogy with technology (into the traditional classroom) seems to be the
hybrid approach to course development. More than half of U.S. educational institutions
claim implementation of hybrid courses. Hybrid courses include strategies and practices
that require the student to interact with subject matter using digital tools, and this
interaction becomes an additional component to learning (Demtl & Motschnig-Pitrik,
2005; Garrison & Kanuka, 2004).
Fourth, the design and development of hybrid courses is concerned with five
fundamental steps: course content design, course development, course implementation
(face to face and online), and course evaluation (Olapiriyakul & Scher, 2006). Studies
have shown that faculty involved with the creation and implementation of hybrid courses
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believe that hybrid courses are superior to the traditional face to face course, because they
allow the accomplishment of learning objectives more successfully than traditional
courses; increase interaction and contact; provide more flexibility for instructors; and
accommodate more student leaning than traditional courses (2002, par. 6-9). Finally, the
literature suggests that successful integration of technology into pedagogy depends upon
four primary areas: technological infrastructure, technology literacy, technology training,
and the development of hybrid courses.
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CHAPTER III
METHODOLOGY
The problem under investigation considered how faculty technology literacy and
technology training impact their pedagogy. This required an examination of how faculty
technology literacy skills relate to pedagogical practice (integrating technology into their
pedagogy), while controlling for training. Examining faculty perceptions of their personal
technology literacy skill levels and training needs allowed for a more complete
determination of the relationships between technology training and the integration of
technology into pedagogy. The methodology used in this study is a non-experimental
quantitative approach to data collection and analysis. This chapter includes the following
aspects of methodology: research design, population and sample, sampling procedures,
data collection procedures, data analysis, and limitations of the study. The following
research questions were examined:
1. What is the correlation among training strategies and pedagogical practices?
2. How does faculty self perception of technology literacy predict pedagogical
practice (design and delivery)?
3. To what extent does a relationship exist between faculty self perception of
technology literacy and pedagogical practice (design and delivery) when
controlling for faculty training?
4. What is the effect of total years teaching on the integration of technology when
controlling for faculty training?
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5.

How does the integration of technology explain pedagogical practice?
Research Design
This study is considered a non-experimental quantitative study for two main

reasons: Data is collected using a survey, and there is no control over the independent
variables. According to Mertler and Vannatta (2005) while the independent variables are
defined, the subjects cannot be assigned to any levels, “the subjects enters the study
already belonging to one of the levels” (p. 2). Table 1 shows the relationships among
research questions, dependent and independent variables, and the piloted survey items;
overlapping of survey items is due to interpretative quality of results. The nature of the
survey is cross-sectional. Because of this study’s design (no manipulation or control of
the independent variables), conclusions may be drawn about whether the independent
variable (IV) and dependent variable (DV) are related, but there are limitations to causal
inferences.
Table 1. Relationships Between Variables, Research Questions, and Pilot Survey Items.

Research Question

1. What is the correlation
among training strategies
and pedagogical practices?

2. How does faculty self
perception of technology
literacy predict pedagogical
practice (design and
delivery)?

Variables

Items on Survey

Covariant Technology Training 2.1, 2.2, 2.3, 2.4, 2.5,
& DV Pedagogical Practice
2.6, 2.7, 3.1, 3.2, 3.3,
4.2, 4.9.

IV Technology Literacy &
DV Pedagogical Practice
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2.1, 3.1, 3.2, 4.1, 4.2,
4.3, 4.4, 4.5, 4.6, .4.7,
4.8, 4.9, 4.11,4.12.

Table 1. cont.

Research Question

Variables

Items on Survey

3. To what extent does a
relationships exist between
faculty self perception and
pedagogical practice
(design and delivery) when
controlling for faculty
training?

Covariant Technology Training 2.1, 2.2, 23,2.4,2.5,
& IV Technology Literacy
2.6, 2.7,3.1,3.2,33,
4.2, 4.9, 4.13

4. What is the effect of
total years teaching on the
integration of technology
when controlling for faculty
training?

IV Faculty Demographics &
Covariant Technology Training

1.3, 1.4, 1.5, 1.6, 1.9,
2.1,33,3.4, 4.1, 4.2,
4.9, 4.10, 4.11,4.12

5. How does the integration
of technology explain
pedagogical practice?

DV Pedagogical Practice &
IV Technology Literacy

2.1, 2.4, 3.1, 3.2, 4.1,
4.2, 4.3, 4.4, 4.5, 4.6,
4.7, 4.8, 4.9, 4.13

Population and Sample
The population for this study consisted of higher education faculty members from
doctorate-granting institutions. A sampling was selected from the Colleges of Education
of fifteen universities that are considered peer institutions of the University of North
Dakota: SUNY at Buffalo, University of Alabama at Birmingham, University of Hawaii
at Manoa, University of Illinois at Chicago, University of Kentucky, University of
Louisville, University of Missouri-Kansas City, University of Pittsburgh, University of
Nevada-Reno, University of North Carolina at Chapel Hill, University of Tennessee,
University of Utah, University of Vermont, University of Virginia, and Wright State.
Faculty may be considered: full professors, associate professors, assistant professors,
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distinguished professors, instructors, lecturers, and adjunct instructors; with tenure, on the
tenure track, with no tenure system, short term contract based, fixed term contract based,
and part-time. Faculty of North Dakota University was sampled solely for the pilot
survey and will not be included in the final data analysis.
Sampling Procedures
The type of sampling used in this study was single-stage random sampling. A
URL containing the survey internet address was sent to each individual within the college
of education. Individuals in the sample were anonymous; the numbering system was
created by InfoPoll Inc. (the web company which hosted the survey) and corresponds to
the institution sampled. The total population size was 1115 (TV) and was determined by
acquiring an online list of faculty members in each of the institutions involved with the
study. The total number of respondents was 237 and was determined by the number of
individuals who visited and completed the web-based survey (see Table 2).
Instrumentation
The instrument used to collect data was a self-developed online survey created for
the purpose of this study. The survey instrument was created by using the InfoPoll Inc.
survey software, and was hosted and field tested at InfoPoll Inc.’s website.
Instrumentation also included field testing the pilot survey, validity, reliability, and
changes in the original survey.
A pilot study was conducted from April 18 thru April 21, 2007, at the University
of North Dakota’s College of Education and Human Development. Reasons for
conducting a pilot test were to establish the content validity of the self-developed online
survey instrument and improve questions, format, and the scales. An email containing the
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URL was sent asking Teaching & Learning faculty to participate in the pilot study. The
total number of faculty within the College of Education and Human Development
Department of Teaching & Learning and the Department of Leadership including adjunct
faculty members is 44. Two reminder emails were sent to the participants. A total of 24
faculty responded. Pilot testing was required in order to establish content validity of the
self-developed online survey instrument. The results of the pilot test were incorporated
into final instrument revisions.
Criterion-related validity determines the extent to which the scales correlate with
a criterion. Interval scales were used in order to apply the Pearson correlation coefficient
(Pearson r). Coefficients close to -1.0 and +1.0 are considered strong and are computed
using z-scores. SPSS 13 flags significant correlations with an asterisk. In addition,
validity was checked by Senior Statistician from the Office of Medical Education, and a
Distinguished Professor from Educational Foundations and Research.
Reliability was determined for the consistency of the scales using the Cronbach’s
alpha statistic. Reliability is the fundamental issue in measurement. The variability of a
set of scores comes from one of two things: the actual variation across participants in the
survey (true variation in the latent variable) and error. Cronbach’s alpha is a measure of
internal consistency. SPSS version 13 was used to assess reliability. Numbers close to
1.00 represent very good internal consistency; numbers close to 0.00 represent poor
internal consistency. The sections of the survey that were pertinent to Cronbach’s alpha
revealed an acceptable range from .951 to .584—Technology Literacy .951, Technology
Training .584—Pedagogy .819 (see Table 2).
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Table 2. Cronbach’s Alpha for Variables.

Variables

Survey Section

Cronbach’s Alpha

N of Items

3

.951

120

Training

2.7

.584

7

Pedagogy

4

.819

20

Technological Literacy

Changes in Original Survey
The name of the survey changed from Faculty Technology Survey to Faculty
Digital Technology Survey. The term digital was added to clarify the specific type or
range of technology surveyed. Another change was to the type of answers for question
2.2; the five-point rating scale in question 2.2 was changed to a five-point Likert scale. In
question 1.6 the term “other” was added for an additional choice. To question 3.1 two
items were added: Boom box & Stereo, Television; to question 3.4 a new option of
“Hobbies” was also added. For the final survey section the five-point Likert scale was
changed to a six-point Likert scale by adding the choice Not at all. Question 4.14 was
added to allow any comments on digital technology, training, and/or the integration of
digital technology into pedagogy. The majority of the changes to the survey consisted of
typos.
Sample Items
Since this survey was developed and delivered for an online environment, a
Microsoft Word version was created for the purpose of showing sample questions and for
sending to any participants who may have requested it. Formatting has been changed to
accommodate the Microsoft Word version. The complete Microsoft Word version of the
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survey can be found in Appendix A. Following, are sample questions from each of the
four sections in the survey.
Section 1 sample, Faculty Demographics:
•

What is your gender?
o Female
o Male

Section 2 sample, Technology Training:
•

I believe that technology skills are necessary in my role as a teacher.
(Choose one)
(Strongly disagree, Disagree, Neither disagree nor agree, Agree, Strongly agree)

Section 3 sample, Technology Skill:
•

I rate my proficiency with the following hardware as:
(Choose one)
o Desktop computer:
(Not proficient, Somewhat not proficient, Uncertain, Somewhat proficient, Proficient)
Section 4 sample, Pedagogical Practice (Design):
•

How satisfied are you with the integration of technology into your pedagogy?
(Choose one)
(Very dissatisfied, Dissatisfied, Neither satisfied nor dissatisfied, Satisfied, Very
satisfied)
Section 4 sample, Pedagogical Practice (Delivery):
• To what extent do you prefer to teach in a technology-enhanced classroom?
(To a very great extent, To a great extent, To some extent, To little extent, Not at all)
Data Collection Procedures
The steps used to administer the survey were based on a five-stage plan. First, the
Dean of each institution involved in the study was contacted by a letter in order to gain
support and assistance (a follow-up test email containing the same information as the
letter was also sent). Second, the URL containing the address of the survey was sent to
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the Deans asking them to forward it, along with a message to all of the college’s faculty
members (professors, adjuncts, instructors...)- The message contained an introduction of
the study, instructions on how to access and participate in the survey, and a promise to
return an analysis of the data collected (see Appendix C). Third, one week following the
message forwarded by the Deans, an individual email was sent to each College of
Education’s faculty member for each institution involved in the study. The email
contained the URL for the survey website and instructions on how to complete the
survey; it also contained more information about the study, the researcher, an invitation
for questions, and a plea for their individual involvement. Fourth, during the third week
an email of appreciation was sent to all the faculty members who participated. The email
also contained a recipe for slowed cooked chicken chili and asked faculty who had not
participated to please partake in the survey (see Appendix C). The fifth step was
completed when the results were sent to those individuals who had previously requested
them (May 31, 2007). The date of the first letter to the Deans was April 25, 2007. The
first emails went out May 3, 2007; the survey was closed on 5:00 pm, May 18th, 2007.
Data Analysis
Data analysis consisted of a four-step process. Step one included calculating
response rates on individuals who participated in the actual study. Step two was the
descriptive and frequency analysis of data for the independent and dependent variables—
pre-screening data. Step three consisted of examining the reliability for the consistency of
the scales using the Cronbach’s alpha statistic. Step four involved the statistical
procedures used in this study to collect and analyze data (SPSS version 13 software) on
the research questions.
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S te p One

Data were collected from the sample responses. Participants were defined as
faculty of the following rankings: full professors, associate professors, assistant
professors, instructors, lecturers, and adjunct instructors; with tenure, on the tenure track,
with no tenure system, short term contract based, and fixed term contract based. Total
number of faculty in the survey was supplied by the Education College websites. Emails
containing the survey URL were forwarded by the Deans to the school’s faculty.
However, there was little return from the Deans; for instance, Dr. Lesgold from
University of Pittsburgh declined to send the email request on the following grounds:
“Because of the large number of such requests we get, I generally am not able to send
such requests to our faculty. Also, we just had graduation, and half of them have left for
the summer” (A. Lesgold, personal communication, May 2, 2007). In order to rectify the
situation, the Education faculty of the University of Pittsburgh, SUNY at Buffalo,
University of Alabama at Birmingham, University of Hawaii at Manoa, University of
Illinois at Chicago, University of Kentucky, University of Louisville, University of
Missouri-Kansas City, University of Nevada-Reno, University of North Carolina at
Chapel Hill, University of Tennessee, University of Utah, University of Vermont,
University of Virginia and Wright State were sent individual emails. The third response
request was sent to each faculty member from each of the 15 peer institutions.
Respondent numbers were compared with original numbers of possible participants. The
number of respondents versus originally obtained number of faculty is shown in Table 3.
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Table 3. Number of Survey Respondents by Institution.

Number of
Faculty

Number of
Participants

SUNY at Buffalo

70

20

University of Alabama at Birmingham

60

9

University of Hawaii at Manoa

55

16

University of Illinois at Chicago

70

9

University of Kentucky

115

9

University of Louisville

90

33

University of Missouri-Kansas City

50

10

University of Pittsburgh

155

26

University of Nevada-Reno

70

16

University of N Carolina at Chapel Hill

60

5

University of Tennessee

30

11

University of Utah

45

11

University of Vermont

130

13

University of Virginia

65

29

Wright State University

55

20

1115

237

Institution’s College of Education

Totals
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S tep Two

The data analysis process included the descriptive analysis of data for the
independent and dependent variables—pre-screening data. The preferred measure of
central tendency (mode, median, mean) used in this study is the mean. The measure of
variability used in this study was the standard deviation. Mertler and Vannatta (2005)
define the standard deviation as a “special type of average distance of scores away from
the mean” (p. 8 ). It is the most stable measure of variability. A large standard deviation
indicates that the scores in the distribution are spread out away from the mean; a small
standard deviation indicates that the scores are clustered around the mean. Together, the
mean and standard deviation do a good job of describing a set of scores (p. 8 ). In order to
account for variance among the samples, the distribution of sample means is calculated.
A measure of variability is obtained from the sample of means; the standard error
(deviation of the sample means) allows a determination of expected differences between
the sample means and other samples from the same population. This value indicates how
well the sample represents the population of selected faculty. The level of confidence in
the inferences drawn from the sample data is directly related to the size of the standard
error; the smaller the standard error, the better the confidence (p. 9).
Pre-screening data, according to Mertler and Vannatta (2005), is necessary for
four main purposes: accuracy of data, missing or incomplete data, extreme values
(outliers), and adequacy of fit between data and assumptions (normality, linearity,
homoscedasticity).
•

Accuracy of quantitative data was determined by examining the range of values to
determine that no cases have values outside the range of possible values.
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•

Since there were relatively few missing values in the data, those cases were
simply deleted.

•

Extreme values or univariate/multivariate outliers were determined after
examining the data via histogram. Univariate outliers were found. Z-scores and
box plots were used to determine univariate outliers, and scores were deleted. No
multivariate outliers (unusual scores on two or more variables) were found.

•

Adequacy of fit refers to three general assumptions in multivariate statistical
testing: normality (normal distribution on dependent variable), linearity, and
homoscedasticity (the samples have the same variance on the dependent
variable)—robustness of the statistical test. (pp. 25-34)

Through the explore functions in SPSS 13, the participant responses were checked for
accuracy of data, missing values, adequacy of fit between the data and the assumptions,
and outliers. The Case Processing Summary and Descriptive tables were within normal
parameters. Kolmogorov-Smimov test, Histograms, Whisker Plots, and Stem and Leaf
Plots were run for all variables. There were no missing values, outliers were adjusted
inward to the least extreme values in order to satisfy the assumptions of the correlation
procedure.
Step Three
The reliability for the consistency of the scales using the Cronbach alpha statistic
was examined. Since many constructs cannot be assessed directly, scales must be
developed. Reliability is the fundamental issue in measurement. DeVelis (2003) states
that “if items of a scale have a strong relationship to their latent variable [or actual
phenomenon of interest], they will have a strong relationship to each other” (p. 28). The
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variability of a set of scores comes from one of two things: the actual variation across
participants in the survey (true variation in the latent variable) and error. Cronbach’s
alpha is a measure of internal consistency. The coefficient alpha (Cronbach’s alpha) is the
proportion of variance in a scale that is attributable to the true score of the latent variable;
or, alpha equals 1 - error variance, and error variance equals 1 - alpha (pp. 28-29). SPSS
version 13 was used to assess reliability. Numbers close to 1.00 represent very good
internal consistency; numbers close to 0 .0 0 represent poor internal consistency.
Step Four
The statistical procedures used in this study were calculated using the software,
SPSS 13. The measurement of the variables is continuous, with the exception of the
demographics portion of the survey (which contained some questions of a categorical
nature). The statistical methods definitions are from Mertler and Vannatta (2005).
1. What is the correlation among training strategies and pedagogical practices?
Bivariate correlation measures the association between two quantitative variables
without distinction between independent and dependent variables (p. 13).
2. How does faculty perception of technology literacy predict pedagogical practice
(design and delivery)? Linear regression utilizes the relationship between the
independent and dependent variables to predict the score of the dependent
variable from the independent variable (p. 15).
3. What is the relationship between faculty perception of technology literacy and
pedagogical practice (design and delivery) when controlling for faculty training?
Linear regression utilizes the relationship between the independent and dependent
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variables to predict the score of the dependent variable from the independent
variable (p. 15).
4. What is the effect of total years’ teaching on the integration of technology when
controlling for faculty training? One-way analysis of covariance (ANCOVA)
tests the significance of group differences between two or more means as it
analyzes variation between and within each group. Additionally, ANCOVA
controls for a variable (covariate, faculty training) that may influence the DV
(pedagogical practice) (p. 15).
5. How does the integration of technology explain pedagogical practice? Bivariate
correlation measures the association between two quantitative variables without
distinction between independent and dependent variables (p. 13).
Summary
The problem under investigation examined how faculty technological literacy and
technological training impact their pedagogy. This required an examination of how
faculty technological literacy skills relate to pedagogical practice (integrating technology
into their pedagogy), while controlling for training. Examining faculty perceptions of
their personal technology literacy skill levels and training needs allowed for a more
complete determination of the relationships between technology training and the
integration of technology into pedagogy.
This chapter included the following aspects of methodology: research design,
population and sample, sampling procedures, data collection procedures, and data
analysis. The research design was a non-experimental quantitative study. The nature of
the survey was cross-sectional. Because of this study’s design (no manipulation or
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control of the independent variables) conclusions may be drawn about whether the
independent variable (IV) and dependent variable (DV) are related, but there are
limitations to causal inferences. The population for this study consisted of higher
education faculty members from doctorate granting institutions. A sampling was selected
from the Colleges of Education of fifteen universities that are considered peer institutions
of the University of North Dakota.
The type of sampling used in this study was single-stage random sampling. A
URL containing the survey internet address was sent to each individual within the
College of Education. Data collection procedures used to administer the survey were
based on a five-stage plan. First, the Dean of each institution involved in the study was
contacted by a letter, in order to gain support and assistance. Second, the URL containing
the address of the survey was sent to the Deans asking them to forward it, along with a
message to all of the college’s faculty members (professors, adjuncts, instructors...).
Third, one week following the message forwarded by the Deans, an individual email was
sent to each College of Education’s faculty member for each institution involved in the
study. Fourth, during the third week an email of appreciation was sent to all the faculty
members who participated. The email also contained a recipe for slowed cooked chicken
chili and asked faculty who had not participated to please participate in the survey (see
Appendix C). The fifth step was completed when the data analysis was sent to those
individuals who had previously requested.
Data analysis consisted of a four-step process. Step one included reporting
information on individuals who participated in the actual study and on those who did not.
Step two was the descriptive analysis of data for the independent and dependent
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variables—pre-screening data. Step three consisted of examining the reliability for the
consistency of the scales using the Cronbach’s alpha statistic. Step four involved the
statistical procedures used in this study to collect and analyze data (SPSS version 13
software) on the research questions. These provide the guidelines to calculate the result of
the problem under investigation, which examines how faculty technological literacy and
technological training impact their pedagogy. Examining faculty perceptions of their
personal technology literacy skill levels and training needs allowed for a more complete
determination of the relationships between technology training and the integration of
technology into pedagogy. The results of the statistical tests are provided in Chapter
Four; Chapter Five contains the discussion of results from the analysis,
recommendations, conclusions, and limitation of the study.
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CHAPTER IV
FINDINGS
The problem under investigation considers how faculty technological literacy and
technological training impact their pedagogy. This requires an examination of how
faculty technological literacy skills relate to pedagogical practice (integrating technology
into their pedagogy), while controlling for training. Examining faculty perceptions of
their personal technology literacy skill levels and training needs allowed for a more
complete determination of the relationships between technology training and the
integration of technology into pedagogy.
The non-experimental, self-developed, quantitative data collection instrument
used in this study was an online survey. The focus of the survey instrument was on the
following independent variables: faculty demographics, technological literacy, and the
co-variable technological training. The dependent variable was pedagogical practices
(design and delivery). The participants were from the colleges of education of the 15 peer
institutions of the University of North Dakota. Findings for this study will be discussed in
the following order: survey response rates, issues, descriptives and frequencies, results of
statistical analysis, and chapter summary.

59

Survey Response Rates
The response rates varied by institution (see Table 4); total survey response rate
was 237 out of 1115 possible participants (21.2%). The overall online (web-based)
survey response rate while lower than a direct mail response rate slightly exceeds the
response rates from Kaplowitz, Hadlock, and Levine’s (2004) study. The authors
compared web-based and direct mail survey response rates and found that direct mail
survey response rates were typically over 30% online or web-based survey “response
rates were between 20.5% and 21%” (p. 98). Their study of survey response rates is
supported by Gunn’s (2002) study on web-based surveys. Gunn claimed that web surveys
have a lower response rate than mail surveys “and failure to complete a questionnaire or
abandonment is a major concern with Web surveys” (par. 16). Gunn includes several
reasons for low response rates, including: lack of familiarity with e-survey formats
(tables, pull down menus, survey design), unclear instructions, and limited access to
computers (par. 16).
Table 4 provides a summary of participant response rates. Female responses
counted for 65.4% of the survey, while male responses were 34.6%. The highest
institutional response rate was at 44.6% from the University of Virginia; the lowest
institutional response rate was 7.8% from the University of Kentucky. The mean
institution response rate was 15.8%. Full Professors (20.7%), Associate Professors
(21.6 %), and Assistant Professors (33%) responded in the highest percentages. The
overall response rate was appropriate for this online survey.
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Table 4. Survey Response Rates.

Respondents

Response Rates %

N= 237

Gender
Male

34.60

82

Female

65.40

155

Institutions
University of Virginia

Highest 44.62

29/65

University of Kentucky

Lowest

9/115

7.82

Faculty
Full Professors

20.76

49

Associate Professors

21.61

51

Assistant Professor

33.05

78

Instructors

11.44

27

Adjuncts

8.05

19

Fixed Term

2.96

7

Distinguished Professors

1.69

4

Part-time Instructors

0.85

2
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Assumptions
Pre-screening data consisted of screening for accuracy through the explore
functions in SPSS 13; the responses were checked for accuracy of data, missing values,
adequacy of fit between the data and the assumptions, and outliers. The Case Processing
Summary and Descriptive tables were within normal parameters. The KolmogorovSmimov test, Histograms, and Stem and Leaf Plots were run for all variables. There was
one missing value which was deleted; outliers were manually changed to reflect the
common responses. For example when the Stem and Leaf plots revealed extreme values
(six cases of extreme values >5), the extreme values in each of the cases were changed to
the next acceptable value; in these cases, the next value was 4. Data were accurate, and
there was adequacy of fit between the data and the assumptions. The Measure of Central
Tendency used was the mean.
Issues
Letters were sent to the Deans of the 15 peer institutions of UND in order to gain
permission and enlist the Deans’ assistance in forwarding email requests to their faculty
(see Data Collection Procedures, p. 59). One of the problems encountered with data
collection in this study was the lack of responses (positive or negative) to the initial
letters sent to the Deans. Two negative responses came from Deans who were reluctant or
refused to forward the first email. Their reasons were based on departmental policies on
email surveys and from their own experiences that forwarding the URL would result in
non-participation. The only positive response from a Dean came after the first email was
sent (See Appendix C) asking the Deans to forward the email to the faculty. She also
requested that results of the study be sent to her faculty. Timing was another factor that
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may have affected the return rate. Many of the colleges were ending, or had ended the
spring semester; faculty were on vacation, or were busy with grading and/or end of
semester work. The Spam program used in one college’s server actually prevented the
emails from being sent to the faculty. This was rectified only after a faculty member
contacted me and offered to send the emails to her colleagues. The second and third
emails were sent directly to individual faculty members. Approximately 6 % (67/1115) of
the emails timed out and were returned with the notification that delivery had timed out
and failed.
Frequencies and Descriptives
Frequencies were run for the following categorical data: gender, institutions,
faculty ranking, program areas, length of time teaching, highest degree earned, levels
taught, tenure status, and technology committee or task force membership. Table 5
provides a summary of the results.
Table 5. Summary of Frequencies for Categorical Data (N= 236).

Category

%

/

Male

34.32

81

Female

65.67

155

Gender

Institutions
SUNY at Buffalo

8.47

20

U of Alabama at Birmingham

3.81

9
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Table 5. Cont.
Category

%

/

University of Hawaii at Manoa

6.78

16

University of Illinois at Chicago

3.81

9

University of Kentucky

3.81

9

University of Louisville

13.98

33

U of Missouri-Kansas City

4.23

10

University of Pittsburgh

11.01

26

University of Nevada-Reno

6.68

16

U of N. Carolina at Chapel Hill

2 .1 2

5

University of Tennessee

4.66

11

University of Utah

4.66

11

University of Vermont

5.51

13

11.86

28

8.47

20

Full Professors

20.76

49

Associate Professors

21.19

50

Assistant Professors

33.05

78

1.69

4

Institutions

University of Virginia
Wright State University

Faculty Ranking

Distinguished Professors
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Table 5. Cont.
Category

%

/

Instructors

11.0

27

Fixed Term

2.97

7

Part-time Instructors

0.85

2

Early Childhood

3.81

9

Elementary

10.59

25

Middle Level

3.81

9

Secondary Education

15.24

36

Special education

13.98

33

Higher Education

10.59

25

Other

41.45

99

29.66

70

22.03

52

11-15 years

11.02

26

16-20 years

9.76

23

+ years

27.54

65

Faculty Ranking

Program Areas

Length of Time Teaching
1-5 years
6 -1 0

20

years

65

Table 5. Cont.

Category

%

/

Bachelors

2 .1 2

5

Masters

14.83

35

Doctorate

83.05

196

General Studies

2.54

6

Non-credit

2.54

6

Other

4.66

11

Freshman

10.59

25

Sophomore

16.53

39

Junior

30.93

73

Senior

41.95

99

Graduate Masters

54.66

129

Graduate Doctorate

8 6.02

203

Tenured

40.25

95

Non-tenured

47.46

112

In progress

12.29

29

Highest Degree Earned

Levels Taught

Tenure Status
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Table 5. Cont.
Category

%

f

Member

20.76

49

Not a member

78.81

186

Unsure

0.42

1

Technology Committee

Table 6 provides the summary of means, standard deviations, and kurtosis run for
technology literacy, technology training, and pedagogical practice (design and delivery).
The means are derived from the Likert five-point scale (1 through 5 respectively) not
proficient, somewhat not proficient, uncertain, somewhat proficient and proficient.

Table 6 . Summary of Means, Standard Deviation, and Kurtosis of Technology Literacy,
Technology Training, and Pedagogical Practice (Design, N = 234) and (Delivery,
TV= 236).

Variables

SD

Kurtosis

181.59

34.08

.36

2.29

1.09

Small group with trainer

3.68

1.02

.079

One-to-one with trainer

4.00

1.09

1.40

On my own with tutorial

3.62

1.19

-0.59

Technology Literacy

M

Technology Training
Large group with trainer

67

-0.64

Table 6. cont
Variables

M

SD

3.59

0.07

0.16

Design

17.23

5.38

-0.73

Delivery

15.38

5.02

-0.34

Kurtosis

Technology Training
Asking colleagues
Pedagogical Practice

Instrument Reliability
The instrument used to collect data was a self-developed online survey created for
the purpose of this study. The survey instrument was created by using the Infopoll Inc.
survey software and was hosted and field tested at the website of Infopoll Inc.
Instrumentation also included field testing the pilot survey, validity, reliability, and
changes in the original survey. Reliability was determined for the consistency of the
scales using the Cronbach’s alpha statistic. SPSS 13 was used to assess reliability.
Numbers close to 1.00 represent very good internal consistency; numbers close to 0.00
represent poor internal consistency. The sections of the survey that were pertinent to
Cronbach’s alpha revealed an acceptable range from .951 to .703.
Results of Research Questions’ Statistical Analysis
The statistical procedures used in this study were calculated using the software,
SPSS 13. The measurement of the variables used Likert-type scales, with the exception of
the demographics portion of the survey, which contained some questions of a categorical
nature. For the purpose of running analytical tests, some of the raw scores were
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transformed into new variables that were more easily input into SPSS analysis (e.g., the
survey scores (taken from the survey questions) associated with Technology Literacy
were combined to create a new variable called Technology Literacy). The following
survey questions’ scores are associated with each new composite variable: Technology
Literacy, 3.1, 3.2, 3.3, 3.4—Design (pedagogical practice) 3.3, 4.4, 4.5, 4.6, 4.7, 4.9—
Delivery (pedagogical practice) 3.2, 4.2, 4.3, 4.8, 4.11. Since the dependent variable
consists of two distinct parts—Design and Delivery—each research question concerned
with the DV (Pedagogical Practice) required two separate, yet equal tests, one for the
Design results and one for the Delivery results.
Following are the results from the research questions:
1. What is the correlation among training strategies and pedagogical practices
(design and delivery)?
Pre-screening data consisted of screening for accuracy; responses were checked
for accuracy of data, missing values, adequacy of fit between the data and the
assumptions, and outliers. Out of a sample size of 237, 27 scores were found to be
outliers. These scores were adjusted inward to the least extreme values in order to satisfy
the assumptions of the correlation procedure. One missing score was deleted, leaving the
sample size at 236. The first step in discovering correlations between training strategies
and Pedagogical Practices (Design and Delivery) was to find if there were any predictors
among the training strategies which might determine or influence pedagogical practice.
Once the predictors were discovered, a stepwise regression was run to examine the
relationship with each Pedagogical Practice (Design and Delivery).
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For the Pedagogical Practice, Design, a Pearson correlation was calculated
examining the relationship between subjects’ training strategies (one to one, small group,
large group, asking colleagues, and on my own time) and Pedagogical Practices, Design.
The strongest correlation was found with small group faculty forums with trainers,
r(232) = -.240, p <.001, and on my own time with tutorials the next strongest correlation
at r(232) = -.218,/? <.001 indicating significant relationships between the variables, as
shown in Table 7. The Pearson correlation revealed an inverse relationship. Once the
predictors were found (small group faculty forums with trainer and on my own time with
tutorials) a stepwise regression was run resulting in a significant regression equation
Design = 26.660 - 1.422 (small group faculty forums with trainer) - 1.141 (on my own
time with tutorials). Table 8 shows the summary of the stepwise regression for predicting
the Pedagogical Practice, Design.

Table 7. Correlations of Training Strategies and Pedagogical Practice (Design, N = 234)
(Delivery, N= 236).

Subscales

Design

Delivery

Large group with trainer

-.107

-.078

Small group with trainer

-.240***

_ 2 4 4 ***

One-to-one with trainer

.008

.043

On my own time
Asking Colleagues
***p< .001

-

-.218***
-.067

1 7 3 ***

-.071
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Table 8. Summary of Stepwise Regression Analysis for Predicting Pedagogical Practice
(Design, N = 234) from Two Training Strategies, Small Group Faculty Forums with
Trainer, and On My Own Time With Tutorials.

Variable

R

R 2

R 2 adj.

A R 2

T'chg

.240

.057

.053

.057

14.14

.300

.090

.082

.035

8.69

df

df

<.001

1

232

<.004

1

223

P

Step 1
Small Group
Step 2
On my own time

The process was repeated for the Pedagogical Practice, Delivery: A Pearson
correlation was calculated examining the relationship between subjects’ training
strategies (one to one, small group, large group, asking colleagues, and on my own time)
and Pedagogical Practices, Delivery. Small group faculty forums with trainers once again
showed the highest correlation at r(234) = -.244,p <.001, as did on my own time with
tutorials r(234) = -.173,/? <.001, indicating a significant relationship between the
variables, as shown in Table 7. The Pearson correlation revealed an inverse relationship.
Once the predictors were found (small group faculty forums with trainer and on my own
time with tutorials), a stepwise regression was run resulting in a significant regression
equation: Delivery = 23.426 - 1.326 (small group faculty forums with trainer) -.876 (on
my own time with tutorials). Table 9 shows the summary of the stepwise regression for
predicting the Pedagogical Practice, Delivery.
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Table 9. Summary of Stepwise Regression Analysis for Predicting Pedagogical Practice
(Delivery, N = 236) from Two Training Strategies, Small Group Faculty Forums with
Trainer, and On My Own Time With Tutorials.

Variable

R

R2

R adj.

AR2

F ’chg

.244

.059

.055

.059

14.77

.319

.102

.0894

.042

10.94

df

df

<.001

1

234

<.05

1

233

P

Step 1
Small Group
Step 2
On my own time

2. How does faculty self-perception o f technology literacy predict their pedagogical
practices (design and delivery)?
Pre-screening data consisted of screening for accuracy; the responses were
checked for accuracy of data, missing values, adequacy of fit between the data and the
assumptions, and outliers. Out of a sample size of 235, 15 scores were found to be
outliers. These scores were adjusted inward to the least extreme values in order to satisfy
the assumptions of the correlation procedure. Table 10 shows the results of a Pearson r
correlation used to find statistically significant relationships between Technology
Literacy and Pedagogical Practice, Design at r(232) = -.646,/? <.001 and Technology
Literacy and Pedagogical Practice, Delivery at r(234) = -.639,/? <.001. Correlations were
also found between the questionnaire item technology skills are necessary in the role o f a
teacher and Pedagogical Practice, Design at r(232) = -.192,/? <.001; Pedagogical
Practice, Delivery r(234) = -.181,/? <.001.
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Table 10. Correlations of Technology Literacy, Perception of Technology Use,
Pedagogical Practices (Design, # = 2 3 4 ), and (Delivery, N = 236).

Subscales

Technology Literacy
Technology Skills are
Necessary for Teachers

Design

Delivery

-.646***

-.639***

192***

181***

***p < .001

Once the predictors were found (Technology Literacy and technology skills are
necessary in the role o f teacher), a step-wise multiple regression was run in order
determine the predictability of the subjects’ Pedagogical Practice, Design, based upon
faculty self-perception of Technology Literacy and technology skills are necessary in the
role o f teacher. The stepwise regression resulted in a significant regression equation:
Design = 35.873 - .102 (Technology literacy). The reason that the step-wise multiple
regression resulted in a simple regression is because there was significant interaction
between Technology Literacy and technology skills are necessary in the role o f teacher
(p < .05). Although technology skills are necessary in the role o f teacher was input in the
step-wise method for the multiple regression, Technology Literacy accounted for all of
the variance. From Table 11, it can be clearly seen that Technology Literacy can be used
as a predictor for the Pedagogical Practice, Design.
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Table 11. Summary of Stepwise Regression Analysis for Predicting Pedagogical Practice
(Design, A =234) from Faculty Perception of Technology Literacy.

Variable

R

R2

R adj.

AR2

^chg

.646

.417

.415

.417

166.17

P

df

dfi

1

232

Step 1
Technology
Literacy

<.001

The process was repeated for the Pedagogical Practice, Delivery; a Pearson
correlation was calculated examining the relationships of Technology Literacy and the
perception of technology (technology skills are necessary in the role o f a teacher) in
order to check for any statistically significant predictors for the Pedagogical Practice,
Delivery (See Table 10). A step-wise multiple regression was run in order determine the
predictability of the subjects’ Pedagogical Practice (Design) based upon faculty self
perception of Technology Literacy and technology skills are necessary in the role o f
teacher. The stepwise regression resulted in a significant regression equation:
Delivery = 32.481 - 9.40 (Technology literacy). Once again, the reason that the step-wise
multiple regression resulted in a simple regression is because there was significant
interaction between Technology Literacy and technology skills are necessary in the role
o f teacher (p < .05). Although technology skills are necessary in the role o f teacher was
input in the step-wise method for the multiple regression, Technology Literacy accounted
for all of the variance. Table 12 contains the summary of the regression, revealing that
Technology Literacy is a strong predictor for Pedagogical Practice, Delivery.

74

Table 12. Summary of Stepwise Regression Analysis for Predicting Pedagogical Practice
(Delivery, N = 236) from Faculty Perception of Technology Literacy.

Variable

R

R2

R2adj.

AR2

-^chg

.639

.408

.406

.408

161.31

P

df

dfz

1

234

Step 1
Technology
Literacy

<.001

3. To what extent does a relationship exist between faculty technology literacy and
pedagogical practice (design and delivery) when controlling for faculty training
(small group with trainer and on my own time with tutorials)?
Pre-screening data consisted of screening for accuracy; the participants were
checked for accuracy of data, missing values, adequacy of fit between the data and the
assumptions, and outliers. Out of a sample size of 236, there were 21 outliers. These
scores were adjusted inward to the least extreme values in order to satisfy the
assumptions of the correlation procedure. As in research questions one and two, a
Pearson correlation was run with the variables Technology Literacy and Training for both
Pedagogical Practice Design r(232) = -.646, p <.001 and Delivery r(234) = -.639,
p <.001. Table 13 shows that there are significant relationships between the variables—
Technology Literacy and Training (small group faculty forums with trainer and on my
own time with tutorials).
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Table 13. Correlations of Training Strategies and Pedagogical Practice (Design, N= 234)
(Delivery, N = 236).

Subscales

Design

Delivery

Large group with trainer

-.107

-.078

Small group with trainer

-.240***

- 244***

One-to-one with trainer

.008

.007

-.218**

- 173**

-.066

-.071

-646***

-.639***

On my own time
Asking Colleagues
Technology Literacy
**p <.0 1 ,
***p < .001

Therefore, Technology Literacy and small group faculty forums with trainer are reliable
as predictors for the regression. The variable on my own time with tutorials was not used
in the regression tests because it was proven to interact with Technology Literacy.
A multiple regression (hierarchical method) was calculated predicting subjects’
Pedagogical Practice, Design, based upon their Technology Literacy and the training
strategy small group faculty forums with trainer. Table 14 shows a summary for this
regression and reveals that a significant regression equation was found: Design = 37.568 .641 (small group faculty forums with trainer) - 9.902 (Technology Literacy). A second
multiple regression (hierarchical method) was calculated predicting subjects’ Pedagogical
Practice (Delivery), based upon their Technology Literacy and the training strategy small
group faculty forums with trainer.

76

Table 14. Summary of Hierarchical Regression Analysis for Predicting Pedagogical
Practice (Design, N = 234) from Technology Literacy, Small Group Faculty Forums
With Trainer.

Variable

R

R2

R2adj

.240

.057

.053

AR2

Fchg

p

df

df

1

232

Step 1
Small Group
Faculty Forums

.057

14.135

<.001

Step 2
Technology
.657 .432 .427 .374 152.182 <.001
1
231
Literacy__________________________________________________________

Table 15 shows a summary of regression analysis for the predictors. A significant
regression equation was found at Delivery = 34.187 - .639 {small group faculty forums
with trainer) - 9.102 (Technology Literacy).

Table 15. Summary of Hierarchical Regression Analysis for Predicting Pedagogical
Practice (Delivery, A =236) from Technology Literacy And Small Group Faculty Forums
With Trainer

Variable

Step 1
Small Group
Faculty Forums

R

R2

R2adj.

AR2

Fchg

_2 4 4

Q59

Q55

05?

14 766

p

df

df

< 001

234

Technology
651
.4 2 4
419
j 65 1 4 7 .750 <.001
Literacy_____________________________________________

233

Step 2
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As with the Pedagogical Practice, Design, both Technology Literacy and small group
faculty forums with trainer do significantly predict Pedagogical Practice, Delivery.
4. What is the effect o f total years teaching on the integration o f technology when
controllingfor faculty training?
Pre-screening data consisted of screening for accuracy through the explore
functions in SPSS 13; the participants were checked for accuracy of data, missing values,
adequacy of fit between the data and the assumptions, and outliers. Out of a sample size
of 236, there were 19 outliers. These scores were adjusted inward to the least extreme
values in order to satisfy the assumptions of the correlation procedure. One score was
missing, so it was deleted. Homoscedasticity scatter plots indicated a linear trend. The
following survey scores were combined (or transformed): 4.2, 4.4, 4.6, 4.7, 4.8, 4.9, and
4.13. The new survey score was named, Integration. However, preliminary testing
(Pearson r correlation) indicated that total years o f teaching was not significantly related
to the integration o f technology, r(233) = .148,/? >.10. Since further testing requires a
significant relationship between the variables, the outcome remains that total years
teaching had no effect upon the integration of technology. No further testing was done.
5. How does the integration o f technology explain pedagogical practice (design and
i

delivery)?
Pre-screening data consisted of screening for accuracy through the explore
functions in SPSS 13; the participants were checked for accuracy of data, missing values,
adequacy of fit between the data and the assumptions, and outliers. Out of a sample size
of 236, 20 scores were found to be outliers. The outlier scores were adjusted inward to
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the least extreme values in order to satisfy the assumptions of the correlation procedure.
There were no missing scores.
Table 16 reveals the results of testing showing very strong correlations (Pearson
r) between the integration o f technology and Pedagogical Practice, Design at r(232) =
.912,/? <.001 and between the integration o f technology and Pedagogical Practice,
Delivery at r(233) = .822, p <.001.

Table 16. Correlations of Integration of Technology and Pedagogical Practice
(Design, N = 234), (Delivery, N = 236).

Subscale

Integration of
Technology

Design

Delivery

gJ2 ***

.822***

***p < .001

A simple regression was calculated predicting subjects’ Pedagogical Practice
(Design) based upon their integration of Technology Literacy. Tables 17 shows a
significant regression equation was found: Design = -6.185. + 1.369 (integration of
technology). Tablel7 reveals another significant regression equation for the Pedagogical
Practice, Delivery. Delivery = -4.462 + 1.156 (integration of technology). The integration
of technology is a very strong predictor of Pedagogical Practice, Design and Delivery.
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Table 17. Summary of Regression Analysis for Predicting Pedagogical Practice
(Design, N= 234 and Delivery, N = 235) from Integration of Technology.

Design

R

R2

R adj.

AR2

.912

.833

.832

.833

R

R2

R2adj.

AR2

.822

.676

.674

.676

T’chg

dfi

P

Step 1
Technology
Literacy
Delivery

1154.049 <.001

Fdig

1

232

P

dfx

dfi

<.001

1

233

Step 1
Technology
Literacy

485.443

Summary
The problem under investigation examined how faculty technological literacy and
technological training impact their pedagogy. This required an examination of how
faculty technological literacy skills relate to pedagogical practice (integrating technology
into their pedagogy), while controlling for training. Examining faculty perceptions of
their personal technology literacy skill levels and training needs allowed for a more
complete determination of the relationships between technology training and the
integration of technology into pedagogy. Pre-screening data consisted of screening for
accuracy through the explore functions in SPSS 13; the responses were checked for
accuracy of data, missing values, adequacy of fit between the data and the assumptions,
and outliers. Frequencies and Descriptives were provided for all demographic categorical
data. The research questions were analyzed using SPSS 13; the results of the analysis are
discussed in detail in Chapter V.
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CHAPTER V
DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS
This chapter begins with an examination of the results of the data collected from
the online survey. The discussion continues with findings of the research questions and
the variables: the independent variable—Technology Literacy, the co-dependant
variable—Technology Training, and the dependent variable—Pedagogical Practice
(Design and Delivery). Conclusions, recommendations, and limitations of the study are
made based upon the data.
Discussion of Results of the Survey
The instrument used to collect data was a self-developed online survey
constructed for the purpose of this study. The survey instrument was created by using the
InfoPoll Inc. survey software and was hosted and field tested at website of InfoPoll Inc.
Instrumentation also included field testing the pilot survey, validity, reliability, and
changes in the original survey. Perhaps it is most appropriate to first examine the survey
instrument with a discussion of the University-sponsored trainings. Universities may
have felt compelled to offer technology trainings in order to justify the large sums of
money that have gone into the technology infrastructure. The increase in technological
infrastructures is a direct result of the movement to increase revenue generated by
Distance Education thorough online courses (Brown, 2003; Ertmer, 2005; Garrision &
Kanuka, 2004; Katz, 1999; Schrum, 2005). Technologies have made their way into the
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classroom over a very short expanse of time only to become a “new way” of teaching. By
providing faculty trainings, Universities expanded the technology user base, thus
reinforcing the decisions to install and incorporate new technologies.
In answer to the question—Does your University offer Faculty Technology
Training?—faculty replied Yes (94.9%), No (0.4%), and Unsure (4.6%). However, as
shown in Table 18, when asked to what extent faculty attended the University sponsored
training, only 7.2% of faculty claimed that they attended to a very great extent. The
majority of faculty attended University sponsored trainings to some extent at 50.4%.
Table 18. Extent Faculty Attended University Sponsored Technology Trainings.

Attendance of Faculty

%

To a very great extent

7.20

17

16.10

38

50.42

119

9.32

22

10.59

25

6.35

15

To a great extent
To some extent
To little extent
To very little extent
Not at all

N= 236

This low percentage of attendance may help to explain why more than 33.4% of faculty
surveyed preferred to teach in a traditional classroom without the integration of
technology, and why only 25% preferred to teach in a blended classroom. Table 19 shows
the extent of faculty preference for instruction style.
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Table 19. Extent of Faculty Preference for Instruction Style (N= 236).

Instruction Style

Extent Preferred

%

N

Lecture-based

To a great extent

16.10

38

Traditional Classroom

To a great extent

33.47

79

Blended learning

To a great extent

25.0

59

Distance learning only

To a great extent

8.89

21

There remains a disconnect between faculty who are willing to learn more about,
and to utilize this new technology-based pedagogical approach, and faculty who seem to
regard this approach as a non-starter for their personal pedagogies. Table 20 shows the
summary of faculty responses on responsibility for technology. When responding to the
question. I believe that it is the University's responsibility to train me to use technologies
that will enhance teaching 17.8% strongly agreed and 52.1% agreed that it was solely the
University’s responsibility. When responding to the question I believe that it is my sole
responsibility to learn to use technologies that will enhance my teaching, 6.4% strongly
agreed and 28.8% agreed that it was solely their responsibility. Even with such diversity
of viewpoints there remains the necessity for increasing faculty awareness of technology
as it applies to enhancing pedagogy. This begs the question, if 94.9% of the universities
in this study offer faculty training, what are they training the faculty to do with
technology? This may also support the argument for individual department-based training
over university-based training (deVry, 2003; Ertmer, 2005).

83

Table 20. Mean Summary of Faculty Views on Responsibility for Technology
(N= 236).

Likert Scale

Faculty %

Responsibility
N
University %

N

Strongly disagree

7.62

18

0.84

2

Disagree

36.86

87

11.86

28

Neither disagree nor agree

20.33

48

17.37

41

Agree

28.81

68

52.11

123

Strongly agree

6.35

15

17.79

42

The mean summary of faculty self-perception on the proficiency of hardware use
can be seen in Table 21. The means are based upon a self-perceived five-point Likertscale in proficiency (1-5 respectively)— not proficient, somewhat not proficient,
uncertain, somewhat proficient, and proficient. The means seem to reflect the degree of
proficiency in actual use for the most commonly required hardware. For instance, most
full-time faculty members are required to have access to email, and email requires a
certain level of proficiency with desktop computers, mean response 4.81 (82.2% total
sample responses of somewhat proficient and proficient), or laptop computers mean
response 4.77 (76.3% total sample responses of somewhat proficient and proficient), just
as most faculty are familiar with the devices used around the home (DVD, CD, cell
phones, television). However, when examining responses that are related to classroom
technology proficiency, there appears to be a significant drop in percentages from
projectors and presentation systems at a relatively moderate proficiency mean response
4.38 (53.0 % total sample responses of somewhat proficient and proficient), to Smart
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Classroom mean response 2.82 (20.3% total sample responses of somewhat proficient
and proficient) and Smartboards mean response 2.44 (11.4% total sample responses of
somewhat proficient and proficient).
Table 21. Ranked Mean Summary of Hardware Proficiency (N = 236).

Hardware Proficiency

Mean ( 1 - 5 )

Printer

4.81

Desktop Computer

4.81

Laptop Computer

4.77

Television

4.68

DVD & CD Drives

4.47

Projectors/Laptop
Presentation Systems

4.38

Cell Phone

4.25

Digital Camera

4.15

Jump or Flash Drive (usb)

4.06

Boombox & Stereo

3.82

Digital Scanner

3.73

Portable E-Devices (PDA,
Blackberry)

2.91

Smart Classroom

2.82

Portable Music Devices

2.58

Smartboard

2.44

85

A similar pattern emerges when applied to faculty’s self-perceived proficiency
levels with software. The means from Table 22 (Ranked Mean Summary for Software)
are also based upon a five-point Likert-scale in proficiency (1-5 respectively): not
proficient, somewhat not proficient, uncertain, somewhat proficient, and proficient.
While proficiency of common desktop/laptop computer functions—web browsers, search
engines, word programs, PowerPoint—remains high, the proficiency begins to drop when
associated with more complicated software programs. The first split is seen between
creating tables in MSWord, with a mean response of 4.12 (92.8% total sample responses
of somewhat proficient and proficient), and creating graphs in MSWord with a mean
response of 3.70 (76.3% total sample responses of somewhat proficient and proficient).
Another shift occurs in teaching with subject specific software with a mean response of
2.97 (49.6% total sample responses of somewhat proficient and proficient). These shifts
seem to logically follow the function of familiarity, providing another reason why faculty
should be engaged in technology training.
Table 22. Ranked Mean Summary for Software Proficiency { N - 236).

Software Proficiency

Means (1 -5 )

College/University E-mail

4.86

Web Browsers

4.70

Creating, Sending, Opening
E-mail Attachments

4.68

Online Searches

4.66

MSWord or Similar

4.55
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Table 22. cont.
Means (1 -5 )

Software Proficiency

PowerPoint or Similar

4.18

Library’s Research Tools

4.17

MSWord Tables

4.12

MSWord Graphs

3.70

Excel or Similar

3.65

Installing/Removing
Software

3.63

Teaching Platforms
Instructor Components

3.51

Device Transfer of Digital
Information

3.33

Excel Graph Creation

3.17

Subject Specific Software

2.97

Photo Shop (iphoto)

2.96

Teaching E-portfolios

2.68

Teaching with Online
Discussion Groups

2.67

MSPublisher or Similar

2.43

Hypertext Linking

2.38

Teaching with Online
Chat Rooms

2.34

MSAccess or Database

2.32
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Table 22. cont.
Software Proficiency

Means (1 -5 )

MSMovieMaker or imovie

2.21

Web Page Creation
Software

2.18

Integrating Web Pages with
Word Processing

2.11

Integrating Other Web Sites
with Web Pages

2.04

Web Logging (Blogs)

1.91

Art Studio Graphics or
Similar Software

1.77

Breeze or Similar
Presentation Software

1.66

Teaching with My Space or
Similar Personal Webs

1.61

Perhaps the most overlooked area of software use has been in website/web page
construction and/or personal web spaces. According to the survey results, only a mean
response of 2.18 (16.5% of faculty felt that they were proficient in creating learningbased websites/pages, and 19.9% of the faculty felt that they were proficient with the
integration of word processing software and websites/pages). Using online web space to
teach or add breadth to a course ranked even lower, registering a mean response for
faculty self-perception of 1.61 (71.2% not proficient). This may be a missed opportunity
for faculty; students are working with learning-based web spaces from the time they enter
elementary school until the time they graduate from high school. It may be time that

faculty became more familiar with technology tools in order to better facilitate student
learning. Research question results are discussed in the next portion of the chapter.
Discussion of Research Questions’ Results
1. What is the correlation among training strategies and pedagogical practices
(Design and Delivery)?
Pearson r correlations showed that strong relationships exist in both the Design
and Delivery aspects of Pedagogical Practices and especially, between two of the five
training strategies—small group faculty forums with trainers and on my own time with
tutorials (Table 7). Two separate step-wise regressions revealed that there were
significant predictors among Pedagogical Practices (Design and Delivery) and these two
training strategies. An inverse relationship was discovered (negative r-values reveal
inverse linear relationships). In this case, the correlation r(232) = -.240, p <.001 might be
interpreted to mean that as the perceived need for training decreases (especially small
group faculty forums with trainers and on my own time with tutorial) Pedagogical
Practices (Design and Delivery) increase.
According to the data (see Table 8, Table 9), the training strategies—small group
faculty forums with trainers and on my own time with tutorials—are predictors for
Pedagogical Practice (both, Design and Delivery). In other words, faculty who prefer to
participate in these two training strategies may be more adept at integrating technology
into their pedagogy.
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2. How does faculty self-perception o f Technology Literacy predict their
Pedagogical Practices (Design and Delivery)?
This research question was designed in part to examine how faculty ranked their
skills with technology, based upon their responses in the survey. Faculty self-perception
of technology was measured using a Likert-based scale of proficiency. In a broader sense,
the question was created to extrapolate the possibilities for predicting the effect of
technology literacy upon teaching. The results showed that faculty technology skills
correlate strongly (p < .001) with pedagogy, both in design and delivery (see Table 10).
A faculty member with strong technology literacy will probably be more apt to integrate
their technology literacy into the design of course assignments (thus increasing the
students’ access to technology) and may prefer to deliver the course with more
technology than typically available in a traditional classroom.
3. To what extent does a relationship exist between faculty technological literacy
and pedagogical practice (design and delivery) when controlling for faculty
training?
Another way to look at this question might be to ask, does technology training
affect teaching in such a manner that it encourages faculty to integrate technology? Or, is
there a recognizable element or relationship between technology literacy and training that
can be traced to pedagogy? The results of the analysis (see Table 13) clearly show that
there are relationships between two of the five strategies for training: small group faculty
forums with trainer, and on my own time with tutorials and pedagogical practice (Design
and Delivery). Strong, significant relationships were shown with technology literacy and
pedagogical practice (Design and Delivery). For the co-variant Technology Training,

90

small group faculty forum with trainer is the strongest predictor for the dependent
variable Pedagogical Practice (Design and Delivery). In other words, faculty technology
training may be maximized for integrating pedagogy by using the technology training
strategy of small group faculty forums with a trainer (see Table 14, Table 15).
4. What is the effect o f total years teaching on the integration o f technology
when controlling for faculty training?
Simply stated, there is no effect at all on the integration of technology into
pedagogy from the demographic total years teaching. The statistical analysis test that was
going to be used for this research question was the ANCOVA. However, a bi-variate
correlation was run in order to check for a significant relationship between the variables
and there was not a significant relationship. According to the data from this study, length
of time teaching is not a predictor for integrating technology into pedagogy.
5. How does the integration o f technology explain pedagogical practice (Design
and Delivery)?
This research question was designed, in part, to examine if the skill sets required
for the integration of technology into pedagogy can predict that technology will actually
be used in pedagogical practice. It might be important to look at some of the processes
needed for successful integration. First, an overall infrastructure must support the design
and delivery of technology savvy pedagogy. Second, the instructor must be well trained
and literate in the technologies used. Third, the new pedagogy must be accessible to the
students. Fourth, the instructor must be able to train the students in the use of the new
technology-enhanced pedagogical practices. The result of the analysis for this question
revealed very strong relationships between the variables (see Table 17). Logically, this
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seems to be self evident; if an instructor has the technological proficiency levels needed
to integrate technology into pedagogical practices, then, according to the data from this
study, it is extremely likely that the instructor will integrate technology into pedagogical
practices.
Conclusions
Any conclusions drawn from this limited non-experimental study will be noncausal. (In this section, percentages have been rounded to the nearest whole percent.) The
issue of responsibility for faculty technology training was clear; over 70% of faculty
agreed (out of which 18% strongly agreed) that it was the universities’ responsibility to
train faculty (see Table 20). Only 35% agreed (6% strongly agreed) that it was faculty’s
sole responsibility to learn to use technology. This strong sentiment may come from the
fact that most universities set up the technological infrastructure without any (or very
little) input from faculty, thus facilitating a feeling of estrangement and lack of ownership
in the process (Ertmer, 2005; Mayo, Kajs, & Tanguma, 2005).
Only 21% of faculty claimed they were on a technology committee or task force.
When faculty were asked to rate the most effective manner (for them) to learn new
computer-based technologies—in large group faculty forums with trainers, in small group
faculty forums with trainers, one-on-one with trainers, on their own time with tutorials, or
asking colleagues—the highest response rate was in small group faculty forums with
trainers at 56%. The next highest response rate was in asking colleagues at 52%. This
number is close to the number of faculty who to some extent attend University-sponsored
faculty trainings at 50%. Interestingly enough, when asked to what extent have you
trained your peers in the use o f technology, only 35% responded to some extent. The
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most important factor for faculty in the training process was regarding trainer quality
(63%).
Pedagogical Practice
A clear majority (41 % to a very great extent and 29% to a great extent) of the
survey’s respondents preferred to teach in a technology-enhanced classroom; since the
majority of the survey’s participants were Assistant (32%), Associate (21%), or Full
Professors (20%), it appears as though the future of higher education may include wide
spread integration of technology into pedagogy. The technological infrastructures are
already in place. But just what type of pedagogy will be implemented? The trend to
purchase pre-constructed web-based courses created by instructional design professionals
may outdistance the already fading use of teaching web pages. Wikis, educational sites,
and personal web spaces are being used much more by K-12 faculty than by faculty in
higher education. It is interesting to note that most of these web spaces are free to the
subscriber. When the subjects of this study were asked about their proficiencies using
teaching-based personal web spaces, only 3% of participants responded that they were
proficient. The preference to teach using blended or hybrid technology still lags behind
traditional classroom teaching (see Table. 19). However, 71% of those surveyed claimed
that they use some type of technology tools in their teaching. The future looks bright for
the integration of technologies into traditional classroom pedagogies.
However, many factors still impede the implementation and integration of
technology with pedagogy. Even though this study did not address the specific causes,
some faculty chose to discuss these causes (impediments) in the comments portion at the
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end of the survey. Subject responses regarding the problems with the integration of
technology into pedagogy include the following:
•

not a priority in the department,

•

too many old-school teachers that do not want to take the time to learn new
approaches,

•

time (time to learn, time to create, time to practice teaching),

•

feeling demoralized by having to use awkward tools, access to equipped
classrooms is limited,

•

technology is not uniformly available,

•

difficult to integrate technology into pedagogy when there is no departmental
support or impetus,

•

support services not friendly to faculty,

•

support services are not set up for one-to-one training,

•

not enough tech support for night classes,

•

isolation, because only a few of the faculty in my college understand the
importance of effectively integrating technology into instruction (and that it
requires more than a flashy PowerPoint).

One participant best summarized the use of technology and its many components in this
way:
I try to balance technology implementation in teaching elementary science with
low tech investigations and pedagogical strategies. I do not believe technology is
the end all and should be used in every lesson. There are some activities that
students (K-12) should learn to do without technology in order to develop a deep
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conceptual understanding. Many of these activities should be followed by
technology-enhanced or -based activities, such as simulations and animations,
video clips, and the like. It would be wonderful to have a colleague interested in
technology or knowledge in technology to work with and share ideas with. While
group training (small or large group) is effective in learning the basic components
of a program, I find it better to work with colleagues in a small group or in pairs
to explore ways of integrating a technology in the classroom.
Recommendations
More research needs to be conducted about effective faculty training strategies
and how they can be improved, individualized, and implemented. Research also needs to
be conducted on technology assessment tools at the user level. Some of the current
trends in research suggest that technology training is best when it is linked with specific
goals, for specific faculty, such as individualizing training. While one-on-one training is
often preferred, small departmental groups with trainers (who understand the learning
processes and are familiar with pedagogical strategies) may be the most efficacious in
terms of time and money. Also, the use of peer to peer training can be facilitated by
departmental forums and workshops. As deVry (2003) states, “clearly, one size does not
fit all” (p. 108). There is no question that the integration of technology is being required
in the Colleges of Education represented in this study. Recommendations include: (a)
release time for training, (b) technology mentors for peer to peer discussions and
innovations, (c) supplemental pay increases to faculty who are the most involved with the
evolution of the integration of technology into pedagogy, (d) departmental-level surveys
for determining individual faculty technology needs, (e) follow-through procedures that
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are clearly stated with precise goals and objectives for the University, college,
department, and faculty, (f) decentralization of technology, (g) access to real-time I T
support staff, (h) I T staff with pedagogy or instructional design experience, (i) faculty
representation into I T infrastructure conversions, (j) faculty input into software choices,
(k) realistic and practical pedagogy-based goals that are representative of the institutional
and departmental mission statements, (1) user-based technology assessment techniques,
(m) departmental-level faculty-run technology forums, (n) college-level faculty-run
technology forums, (o) university-level faculty-run technology forums, (p) and university
or campus-wide centers for faculty technology training that are staffed with college,
and/or departmental representatives comprising technology literate faculty.
The main idea is to make technology training options as available as possible
using newsletters, email, and campus-wide technology forums for highlighting faculty
and departments. Without proper training, teachers fumble with technology (Young,
2004).
Specific recommendations for successful workshops include:
1. Limiting the number of participants per workshop.
2. Encouraging participants to leave the workshop with an immediate goal to
implement the new skill in practice.
3. Providing opportunity for follow-up workshops in which participants share their
successes, failures, and learning processes.
4. Offering university or department sponsored technical support to individual
faculty members between each official session.
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Administrative support should include release time, reduced advising loads, reduced
committee assignments, and reduced course loads while faculty are implementing new
pedagogical strategies. The research shows that far too often only a few individuals end
up making choices that affect entire departments or colleges. Faculty input drawn from
surveys and interest groups can help reduce the negativity of implementing pedagogical
changes. As Davis (1993) states, “the promise of technology is its potential for liberating
teaching from the constraints of place and time” (p. 334). Broadening technological and
pedagogical horizons may include re-visioning our ideas, practices, and training schemes
in order to impart our pedagogical messages.
Limitations of the Study
The online survey instrument for this study was not designed to collect data on
the willingness of faculty surveyed to increase their technology skills, nor did it seek to
address how faculty feel about the mandatory integration of technology into their
pedagogy (although this was addressed by a few faculty members in the comments
section of the survey), nor did it seek to address the causes which may impeded techno
integration into pedagogy. Also, it was not the aim of this study to examine the actual
steps used in the construction of courses; nor did this study attempt to distinguish
between systemic approaches of technology conversions or individual traditional
classroom conversions.
This study did not take into consideration the active and valued community of
disabled faculty members and their use of technology. As a non-experimental study, no
causal relationships could be drawn. More questions in the study could have built upon
previous questions, creating assumed relationships among the responses. Since the survey
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was based upon faculty self-perceptions of technological literacy, and not upon objective
tests, results may be slightly skewed. The survey was not created to examine summative
or formative assessments of student learning with technologically-enhanced pedagogy.
Also, using an online survey as the only survey tool may be problematic in the areas of
total population responses and data collection.
Summary
The rush over the last ten years to democratize technology in higher education by
pouring vast sums of money into the systematic development of technological
infrastructures seems to have surpassed the ability of educational institutions to affect the
successful transfer of skill and technological “know how” into the traditional classroom.
Students are arriving into colleges each year with more and more techno-abilities. Their
expectations in learning are high, and their general learning skills are technology-based.
According to Curran (2004), in 2003, more than half (55.6%) of the institutions in the
United States offered online distance education and blended courses, and an additional
ten percent (9.6%) offered blended only courses (p. 13). The move toward integration of
technology is obvious and most apparent through the creation of blended courses. The
new goal in higher education now seems to be the creation of a university-wide
professoriate in both information literacy and technology literacy. Therefore, the manner
in which technology training is conducted may be vastly important. Technology alone
does nothing to enhance pedagogy; successful integration is all about the ways in which
technology tools are used and integrated into teaching. This, of course, means that faculty
must be trained in the use of the tools—not just given access to the tools—integrating
new software as part of an interactive teaching and learning strategy
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Appendix A
UND Survey Pilot Email to Faculty
Greetings T&L Professors,
I am conducting a pilot study for my dissertation and would be very grateful if you were
able to take part in the pilot study. The problem under investigation examines how
faculty technological literacy and technological training impact their pedagogy. I have
created a survey instrument to collect data regarding the integration of technology and
pedagogy.
Please click the URL http://infopoll.net/live/surveys/s30884.htm and you will be taken
to the host site. You will be able to begin the survey as soon as you enter the site. The
survey takes between 10 and 15 minutes.
I want to thank you for your time and energy in this pilot study.
If the department is interested, I will gladly share the data analysis.
Please feel free to contact me if you have any questions or comments about the survey:
david.georgina@und.nodak.edu
Thank you again,
David
David A. Georgina, GTA
Box 7189 Teaching and Learning, 9C
University of North Dakota
Grand Forks, ND 58202-7189
Phone: (701) 777-9426
david.georgina@und.nodak.edu
Infinities and indivisibles transcend our finite understanding, the former on account of their magnitude, the
latter because of their smallness; Imagine what they are when combined.
- Galileo Galilei Two New Sciences 1638

100

Appendix B
Faculty Digital Technology Survey MSWord Version
SECTION 1, FACULTY DEMOGRAPHICS
1.1 What is your gender?
( ) Female
( ) Male
1.2 In which institution do you teach?
Select one
( ) SUNY at Buffalo
( ) University of Alabama at Birmingham
( ) University of Hawaii at Manoa
( ) University of Illinois at Chicago
( ) University of Kentucky
( ) University of Louisville
( ) University of Missouri-Kansas City
( ) University of Pittsburgh
( ) University of Nevada-Reno
( ) University of North Carolina at Chapel Hill
( ) University of Tennessee
( ) University of Utah
( ) University of Vermont
( ) University of Virginia
( ) Wright State University
1.3 In which program area do you teach?
Select one
( ) Early Childhood Education
() Elementary Education
( ) Middle Level Education
( ) Secondary Education
() Special Education
() Higher Education
( ) Other
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1.4 What is your faculty rank?
Select one
() Part-time
() Adjunct Instructor
( ) Instructor
() Fixed-term Instructor
() Assistant Professor
() Associate Professor
() Full Professor
() Distinguished Professor
1.5 How long have you been teaching college?
Select one
( ) 1-5 years
( ) 6-10 years
() 11-15 years
( ) 16-20 years
( ) 20 + years
1.6 What level(s) do you teach?
Choose all that apply
[ ] Non-credit
[ ] General Studies
[ ] Freshman level
[ ] Sophomore level
[ ] Junior level
[ ] Senior level
[ ] Graduate Masters level
[ ] Graduate Doctorate level
[ ] Other
1.7 What is your highest degree received?
Select one
() Bachelor's
( ) Master's
( ) Doctorate
1.8 Are you tenured?
Select one
( ) Yes
( ) No
( ) In progress
1.9 I am a member of a technology committee or task force
( ) Yes
( ) No
( ) Unsure
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SECTION 2, TECHNOLOGY TRAINING
2.1 I believe that technology skills are necessary in my role as a teacher.
( ) Strongly disagree
() Disagree
() Neither disagree nor agree
( ) Agree
( ) Strongly agree
2.2 The most effective way for me to learn new computer-based technologies is
A) in large group faculty forums with trainer
( ) Strongly disagree
( ) Disagree
() Neither disagree nor agree
() Agree
( ) Strongly agree
B) in small group faculty forums with trainer
() Strongly disagree
() Disagree
( ) Neither disagree nor agree
( ) Agree
( ) Strongly agree
C) one on one with trainer
() Strongly disagree
() Disagree
() Neither disagree nor agree
( ) Agree
() Strongly agree
D) on my own time with tutorials
( ) Strongly disagree
( ) Disagree
() Neither disagree nor agree
() Agree
( ) Strongly agree
E) asking colleagues
() Strongly disagree
( ) Disagree
( ) Neither disagree nor agree
() Agree
() Strongly agree
2.3 I believe that it is the University's responsibility to train me to use technologies that
will enhance teaching.
() Strongly disagree
( ) Disagree
( ) Neither disagree nor agree
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( ) Agree
() Strongly agree
2.4 I believe that it is my sole responsibility to learn to use technologies that will enhance
my teaching.
() Strongly disagree
( ) Disagree
( ) Neither disagree nor agree
( ) Agree
( ) Strongly agree
2.5 My University offers technology training to faculty.
() Yes
( ) No
() Unsure
2.6 To what extent have you taken part in University sponsored faculty technology
training?
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
2.7 To what extent are the following features of software training important to you?
A) State of the art hardware
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
B) Off-site training
() To a very great extent
( ) To a great extent
() To some extent
() To little extent
() To very little extent
() Not at all
C) On-site training
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
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D) Total cost
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
E) Trainer quality
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
F) Trainer certification
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
() Not at all
G) Minimal time away from work
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
SECTION 3, TECHNOLOGY LITERACY
3.11 rate my proficiency with the following hardware as
A) Desktop computer
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
( ) Somewhat proficient
( ) Proficient
B) Laptop computer
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
( ) Somewhat proficient
( ) Proficient
C) Portable e-devices (PDA, Blackberry)
() Not proficient
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( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
D) DVD & CD drives
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
() Somewhat proficient
( ) Proficient
E) Flash or jump drives (usb)
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
F) Printer
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
( ) Proficient
G) Projector/laptop presentation systems
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
() Somewhat proficient
() Proficient
H) Smartboard
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
I) Smart Classroom
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
J) Digital camera
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
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K) Scanner
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
() Somewhat proficient
() Proficient
L) ipod (music downloads)
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
( ) Proficient
M) Cell Phone
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
( ) Somewhat proficient
( ) Proficient
N) Boom box & stereo
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
( ) Proficient
O) Television
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
() Somewhat proficient
( ) Proficient
3.2 I rate my proficiency with the following as:
A) Using college/university e-mail system
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
() Proficient
B) Creating, sending, and opening email attachments
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
() Somewhat proficient
() Proficient
C) Using web browsers
() Not proficient
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( ) Somewhat not proficient
() Uncertain
( ) Somewhat proficient
( ) Proficient
D) Conducting online searches
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
( ) Somewhat proficient
() Proficient
E) Using MSWord (or similar word processing software)
() Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
F) Creating tables in MSWord (or similar software)
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
G) Creating graphs in MSWord (or similar software)
() Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
H) Creating graphs in Excel (or similar spreadsheet software)
() Not proficient
( ) Somewhat not proficient
() Uncertain
( ) Somewhat proficient
( ) Proficient
I) Using Excel (or similar spreadsheet software)
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
J) Using Access (or similar database software)
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
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K) Using Photo shop (iphoto or similar photo software)
() Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
( ) Proficient
L) Using MSMovie Maker (imovie or similar software)
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
() Somewhat proficient
() Proficient
M) Using Art Studio (or similar graphics software)
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
() Proficient
N) Using MSOffice Publisher (or similar publishing software)
() Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
O) Using PowerPoint (or similar presentation software)
() Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
P) Using Breeze (or similar audio presentation software)
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
() Proficient
Q) Installing or removing software
() Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
() Proficient
R) Transferring digital information from device to device
() Not proficient
() Somewhat not proficient
( ) Uncertain
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( ) Somewhat proficient
( ) Proficient
S)
Teaching with subject specific software (math, science, social studies...)
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient

T) Creating teaching e-portfolios
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
U) Using the library's e-research tools
() Not proficient
() Somewhat not proficient
() Uncertain
( ) Somewhat proficient
( ) Proficient
V) Using instructor components of teaching platforms (Blackboard,
Desire2Leam, WebCT...)
( ) Not proficient
( ) Somewhat not proficient
() Uncertain
() Somewhat proficient
( ) Proficient
W) Teaching with online chat rooms
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
X) Teaching with online discussion groups
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
() Proficient
Y) Teaching with My Space (or similar personal web space)
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
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( ) Proficient
Z)
Hypertext linking
() Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
() Proficient
A.a Creating learning-based web pages/sites
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
() Somewhat proficient
() Proficient
Ab Integrating web pages with word processing software
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
() Proficient
Ac Integrating other web sites with your web pages
( ) Not proficient
( ) Somewhat not proficient
( ) Uncertain
( ) Somewhat proficient
( ) Proficient
Ad Web logging (Blogs)
() Not proficient
( ) Somewhat not proficient
() Uncertain
( ) Somewhat proficient
( ) Proficient
3.3 Where do you use the following software?
(Check all that apply)
A) Web Browsers
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
B) Teaching platforms
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
C) MSWord
[ ] In my office
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[ ] While I'm teaching
[ ] At home
[ ] Do not use
D) MSExcel
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
E) MSAccess (or equivalent)
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
F) Spell check
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
G) Tables/Graphs
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
H) PowerPoint (or equivalent)
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
I) Breeze audio component (or equivalent)
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
J) Games
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
K) Movie Maker or imovie
[ ] In my office
[ ] While I'm teaching
[ ] At home
[ ] Do not use
L) Photoshop (or equivalent)
[ ] In my office
[ ] While I'm teaching

112

[ ] At home
[ ] Do not use
3.4 What kind of information do you look for on the Web?
(Check all that apply)
[ ] Chat rooms
[ ] Discussion groups
[ ] E-mail
[ ] Entertainment
[ ] Financial information
[ ] Games
[ ] Hobbies
[ ] Medical information
[ ] My subject area information
[ ] News
[ ] Online banking / trading
[ ] Research articles
[ ] Shopping
[ ] Technical information
[ ] Other - ....
SECTION 4, PEDAGOGICAL PRACTICE
4.1 To what extent does your department offer the following?
(choose most appropriate answer)
A) lecture-based courses
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
B) student learning-based courses
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
C) technology enhanced student learning-based courses
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
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D) online course alternatives
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
E) online degree and/or certificate programs
( ) To a very great extent
() To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
4.2 To what extent do you prefer to teach the following?
(choose most appropriate answers)
A) Lecture-based instruction
( ) To a very great extent
( ) To a great extent
() To some extent
( ) To little extent
() To very little extent
( ) Not at all
B) Student learning-based instruction in traditional classroom.
( ) To a very great extent
() To a great extent
() To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
C) Blended instruction—computer, lecture, and student groups online components.
( ) To a very great extent
() To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
D) Distance education courses
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
() To very little extent
( ) Not at all

114

4.3 I use teaching platforms (Blackboard, Desire2Leam, WebCT...).
Select one
( ) To a very great extent
( ) To a great extent
( ) To some extent
() To little extent
() To very little extent
() Not at all
4.4 I use technology tools in the courses I teach.
Select one
( ) To a very great extent
() To a great extent
() To some extent
() To little extent
( ) To very little extent
( ) Not at all
4.5 I use subject specific tools in my teaching (Google Earth, Language translators...)*
Select one
() To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
4.6 To what extent do you expect students to use technology in your courses.
Select one
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
() Not at all
4.7 To what extent do you use digital games or simulations in your teaching?
Select one
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
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4.8 To what extent do you prefer to teach in a technology-enhanced classroom.
Select one
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
() To very little extent
( ) Not at all
4.9 To what extent do your technology skills influence your pedagogy?
Select one
() To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
4.10 To what extent have you trained your peers in the use of technology?
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
4.11 To what extent have you trained your students in the use of technology?
( ) To a very great extent
( ) To a great extent
( ) To some extent
() To little extent
( ) To very little extent
() Not at all
4.12 To what extend do you feel your voice is being heard regarding technology?
Select one
( ) To a very great extent
( ) To a great extent
( ) To some extent
( ) To little extent
( ) To very little extent
( ) Not at all
4.13 How satisfied are you with the integration of technology into your pedagogy?
Select one
( ) Very dissatisfied
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() Dissatisfied
( ) Neither satisfied nor dissatisfied
() Satisfied
( ) Very satisfied
4.14 Please add any comments on digital technology, training, and/or the integration of
digital technology into pedagogy:
Begin comments here:

(When completed, please email the survey to me david. seorsina(a),und. edu I will add the
responses to the survey under your college—anonymously. The email will then be
deleted to assure privacy.)
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Appendix C
Letter to the Deans and Email to Survey Faculty
(The following letter was written on T&L letterhead and sent to the Deans.)
Dear Dean [insert name here]:
My name is David Georgina and I am a Ph.D. student at the University of North Dakota,
College of Education and Human Development, Department of Teaching and Learning. I
am writing to you with the hope that you will be able to assist me in my dissertation study.
My research study will investigate how faculty technological literacy and technological
training impact their pedagogy. This requires an examination of how faculty technological
literacy skills relate to pedagogical practice (integrating technology into their pedagogy),
while controlling for training. Examining faculty perceptions of their personal technology
literacy skill levels and training needs may allow for a more complete determination of the
relationships between technology training and the integration of technology into pedagogy
I have created and piloted (at the University of North Dakota) a survey instrument that
collects data on digital technology and pedagogy. I would be grateful to you, if you would
forward an email to your entire College of Education faculty. The email will contain
instructions and the URL for a website which hosts my survey. You will receive the email no
later than Thursday, May 3, 20007.
I appreciate your taking the time to consider my request; and in return for your faculty
participation, I will provide you with the results of the data analysis as soon as it is
completed.
Once again, thank you for your time. If you have any questions, feel free to contact me at
(701) 777-9426, or my email david.georgina@und.edu.
Yours in education,
David A. Georgina
Box 7189 Teaching & Learning 9C
University of North Dakota
Grand Forks, ND 58202-7189
Office: (701) 777-9426
david.geogina&und.edu
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First Faculty Email
Dear Professors of Education,
My name is David Georgina and I am a Ph.D. student at the University of North Dakota,
College of Education and Human Development, Department of Teaching and Learning. I
am writing to you with the hope that you will be able to assist me in my quantitative
dissertation study.
The problem under investigation examines how faculty technological literacy and
technological training impact their pedagogy. I have created and piloted a survey
instrument to collect data regarding teaching and digital technology.
If time is money, then I am a beggar in the comer of your office with my hand
outstretched :)
Please click the link or copy and paste the URL into your web browser (Firefox works
best) http://infopoll.net/live/surveys/s30984.htm
and you will be taken to the host site. You will also have the option to see the actual
results after you take the survey.
You will be able to begin the survey as soon as you enter the site. The survey takes
between 10 and 15 minutes. The population sample is approximately 1200.
I want to thank you for your time and energy in this study. In exchange for your
participation, I will gladly share the results of the data analysis from your college. Please
feel free to contact me if you have any questions or comments.
Thank you again,
David Georgina

David A. Georgina, GTA
Box 7189 Teaching and Learning, 9C
University of North Dakota
Grand Forks, ND 58202-7189
Phone: (701) 777-9426
david.georgina@und.nodak.edu
Infinities and indivisibles transcend our finite understanding, the former on account of their magnitude, the
latter because of their smallness; Imagine what they are when combined.
- Galileo Galilei Two New Sciences 16
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Second Faculty Email (reminder 1)

Dear Professors of Education,
First, I would like to express my gratitude to all faculty who have participated in this
process THANK YOU VERY MUCH. Please let me know if you are interested in the
results of the digital technology survey.
I also want to be clear that your participation is completely anonymous, and that IRB
approval from UND has been granted (number IRB-200701-299). Dr. R. Bowden is my
dissertation committee chair.
Second, I am appealing to those of you who have not participated with the hope that you
will participate in my dissertation research survey. I know you are busy and also know
that you receive many requests for survey studies; however, in exchange for your
participation, I will gladly share the results of the data analysis from your college (or
from the entire survey population— 15 peer institutions of UND). You can see immediate
results once you have completed the survey.
The problem under investigation examines how faculty technological literacy and
technological training impact their pedagogy. I am hoping to find relationships in tech
training, tech literacy, and their integration into pedagogy.
Please click the link or copy and paste the URL into your web browser (Firefox works
best) http ://infopol 1.net/live/surveys/s3 09 84 .htm
You will be taken to the host site. The survey takes between 10 and 15 minutes. The
population for this survey is approximately 1290.1 want to thank you for your time and
energy in this study.
Please feel free to contact me if you prefer to take the paper version of the survey, or if
have any questions or comments.
Thank you again,
David Georgina
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Third Faculty Email (reminder 2)

Dear Professors of Education,
THANK YOU to all the professors who so selflessly volunteered their time to assist me
with my dissertation survey. I have attached one of my favorite slow cooked crock-pot
dishes—chicken chili (from NPR's A Splendid Table). Enjoy!
If you have not contributed to the survey, please do. I appeal directly to your generous
natures as teachers and to your sense of community within the academy. Your
anonymous participation is completely confidential. Participation deadline is May 18th,
5:00 CST.
The problem under investigation examines how faculty technological literacy and
technological training impact their pedagogy. I am hoping to find relationships in tech
training, tech literacy, and their integration into pedagogy (IRB approval from UND has
been granted, number IRB-200701-299). Dr. R. Bowden is dissertation committee chair.
Please click the link or copy and paste the URL into your web browser
http://infopoll ,net/live/surveys/s3 0984. htm
You will be taken to the host site. The survey takes between 10 and 15 minutes. The
population for this survey is approximately 1115. If you like, you can view the survey
results immediately after it is completed.
Please feel free to contact me if you prefer to take the paper version of the survey, or if
have any questions or comments.
Thank you once again, I for your magnanimous contribution of time and effort,
David Georgina ABD
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Email Attachment with 3rd faculty email

Slow cooked chicken chili:
4 skinless boneless chicken breasts
1 16 oz. jar of favorite salsa (I used a hot chipotle)
1 can of plain diced tomatoes 14 oz.
1/2 medium onion chopped
1 red pepper chopped
1 can pinto beans drained and rinsed
1 can red kidney beans, drained and rinsed
1 can sweet com drained
Garlic to taste
Cumin to taste
Chili powder to taste (I used at least a tablespoon)
Salt & Pepper to taste
Place the ingredients with meat on the bottom and cook on low 8-10 hours. Fish out the
chicken and shred with two forks, replace meat, stir and adjust seasonings. This makes a
really thick chili; you might want to add up to a cup of stock or water to thin. Serve this
with shredded smoked cheddar cheese, sour cream, guacamole, lime tortilla chips or com
bread.
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